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ABSTRACT
Despite efforts to inform the public of prominent health hazards, a substantial proportion
of the Canadian population still engages in unhealthy behaviours. Theories of health
behaviour propose that perceived vulnerability to negative health outcomes influences the
likelihood of engaging in healthy behaviours. However, research has demonstrated that
people can be optimistic when making risk predictions for negative health outcomes, and
perceive that bad things are less likely to happen to them. This phenomenon has been
called unrealistic optimism (Weinstein, 1980), and has been demonstrated for a wide
variety of events with respect to comparative risk judgments. A major goal of the present
research was to develop a path model that would explain determinants o f risk perception.
Incorporating new variables above and beyond those previously studied was an important
focus in building on the foundation of results from previous research. Male and female
undergraduates completed questionnaires asking for comparative risk judgments for
getting chronic diseases in the future, their perception of control for preventing these
conditions, as well as their experience with them. In addition, participants completed
measures of lifestyle, impulsivity, health value, and time perspective. Consistent with
hypotheses, a significant optimistic bias was demonstrated for five of seven chronic
conditions. Further, three alternative path models were specified; results showed that one
offered a good fit in the present sample. Further, most paths were significant in the
hypothesized direction. The final path model demonstrated that control, experience,
health behaviours, and health value were all directly and significantly linked to risk
perception in the hypothesized directions whereas time perspective and impulsivity
variables affected health behaviours and health value.
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CHAPTER I
INTRODUCTION
In the 20th century, changes in the patterns of illness affecting people were
observed, particularly in developed nations where advances in preventive measures and
medical care significantly reduced the death rate from life threatening infectious illnesses
(WHO, 1999). In Canada for example, many diseases were controlled or almost
eradicated with the advent of better living conditions, the availability of antibiotics, and
public health interventions such as immunization, new technology, and universal health
care (Shah, 1998). Today, the main health related causes of morbidity and mortality are
chronic diseases - degenerative illnesses that develop or persist over a long period of
time (Shah, 1998). Indeed, based on the most recent data available from Statistics
Canada, the three leading causes of death are chronic illnesses including cardiovascular
diseases (encompassing heart disease and stroke), cancer, and respiratory diseases such as
emphysema, chronic obstructive pulmonary disease, and asthma (Statistics Canada,
2005). The major risk factors for the development of these chronic diseases are family
history (i.e., heredity), and importantly, modifiable lifestyle factors such as tobacco use,
diet, alcohol consumption, and sedentary lifestyle (Shah, 1998). In fact, a large number
of researchers agree that mortality from many of today’s leading causes of death could be
substantially reduced if people would adopt lifestyles that promote wellness and reduce
their modifiable risk factors (Blair, Wells, Weathers, & Paffenbarger, 1994; McGinnis &
Foege, 1993; Paffenbarger, Hyde, Wing, & Hsieh, 1986; Shah, 1998; Traven, Kuller,
Ives, Rutan, & Perper, 1995; Voelker, 1998). For example, Traven et al. (1995)
concluded that the dramatic decline in coronary heart disease mortality for middle-aged
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European American men between 1970 and 1990 was due more to changes in lifestyle
than to improvements in medical treatment of heart disease. Sytowski, D’Agostino,
Belanger, and Kannel (1996) demonstrated that more than one-half of the decline in
cardiovascular disease mortality in women who participated in the Framington Heart
Study was attributable to changes in lifestyle factors such as weight change and smoking.
Lifestyle factors involve everyday patterns of behaviour, and extensive clinical
and epidemiological evidence points to the importance of a healthy lifestyle: Eating a
well-balanced diet, being physically active, avoiding tobacco use, drinking alcohol in
moderation, managing stress, and visiting physicians for health checks and screenings - in
reducing the advent and progression of chronic conditions (Kim, Popkin, Siega-Riz,
Haines, & Arab, 2004). In a series of important longitudinal studies, Belloc, Breslow and
colleagues (Belloc, 1973; Belloc & Breslow, 1972; Breslow & Enstrom, 1980) found that
throughout the lifespan, health is typically better as the number of healthful lifestyle
practices increases. For example, in a longitudinal survey of 7,000 adults aged 20-75
years, these researchers found that the health of those who reported good health practices
was the same as those 30 years younger who followed few or no .healthy practices. These
researchers were among the first to provide strong empirical evidence that lifestyle is
positively related to health status. In response to this research (as well as a multitude of
other important studies), a great deal of attention has been focused on the role of
individual health behaviours in improving health status and preventing disease, and a
consistent pattern of results in health psychology and related fields has demonstrated that
lifestyle factors do have a great impact on health, mortality, and morbidity (Blair et al.,
1994; Shah, 1998; Sytowski et al., 1996; Traven et al., 1995; Voelker, 1998).
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The health behaviours examined in these lines of research are extremely varied,
and range from the study of health-enhancing behaviours such as exercise participation
through vaccination use, to health-harming behaviours such as tobacco use. A unifying
theme across these behaviours is that they have both immediate and long term effects
upon the individual’s health, and are at least partially within the individual’s control, and
therefore modifiable (Conner & Norman, 1996; Stroebe and Stroebe, 1995). A number
of health models have been posited that attempt to explain the processes that underlie the
decision to adopt or not adopt protective health behaviours as well as to predict patterns
of change. More specifically, social cognitive constructs such as attitudes, intentions, and
perception of susceptibility are widely studied by psychologists in health research, and
have been incorporated into formal models such as the health belief model (Janz &
Becker, 1984) and the theory of planned behaviour (Ajzen, 1991), amongst others.
Research conducted with these models has demonstrated that the beliefs people hold
about their health and health behaviours can motivate them to modify their behaviour,
For example, research using the theory of planned behaviour has found that both
intention to act and attitudes towards particular health behaviours are strong predictors of
engaging in that behaviour (Connor & Norman, 1996; Hausenblas, Carron, & Mack,
1997).
Additionally, virtually all of these models assume that anticipation of a negative
health outcome and the desire to avoid this outcome creates motivation for self-protection
(Ho, Davidson, & Ghea, 2005). Thus, the related concepts of perceived vulnerability and
perceived risk of illness are generally incorporated into these models in one form or
another. For example, according to research using the health belief model, when people
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perceive their risk of some adverse health outcome to be high (and the consequences of
this outcome to be serious), they are likely to take preventive action to reduce their risk.
However, research investigating the concept of unrealistic optimism has demonstrated
mixed results regarding people’s willingness to even admit to risk. Unrealistic optimism
refers to the expectation that misfortune will strike other people (not the individual), and
the tendency to believe that the chances of personally suffering from a problem, illness,
and/or negative event are less than average (Weinstein, 1980, 1987). With regards to
chronic conditions, studies with diverse populations have identified unrealistic optimism
for perceived risk of heart disease (Avis, Smith, & McKinlay, 1989; Green, Grant, Hill,
Brizzolara, & Belmont, 2003; Weinstein, 1980, 1982, 1984), lung cancer (Kulik &
Mahler, 1987; Weinstein, 1987), cancer (Kulik & Mahler, 1987), becoming overweight
(Weinstein, 1982, 1987), stroke (Weinstein, 1987), and diabetes (Weinstein, 1982, 1987),
even though these are the major causes of mortality and morbidity in North America.
Thus, when people are asked to provide comparative risk ratings of their chances of
personally encountering a variety of chronic conditions, some research has demonstrated
a tendency towards rating the likelihood of encountering a health problem as below
average as compared to others of the same age and gender. As another example, the
National Population Health Survey (Statistics Canada, 1995) asked individuals age 15
years and over the following question: “In general, compared to other persons your age
would you say your health is... excellent, veiy good, good, fair, or poor?” Ninety-two
percent of Canadians assessed their health to be good, very good, or excellent as
compared with the health of others their age, suggesting that comparative optimism is
operating for some of these individuals. According to this research then, if perceived risk
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is an important precursor for engaging in health related behaviours, many people
underestimate their risk and may not be taking adequate steps to prevent adverse health
outcomes. Thus, a major goal of the present research is to investigate variables that
increase or decrease risk perception and comparative optimism.
One variable that has received limited attention with respect to various health
models, but has the potential to be highly motivating with regards to risk perception and
health behaviours is whether a close family member has been afflicted with a chronic
illness - in other words, the extent of experience with a health problem. Weinstein
(1982) has noted some preliminary evidence suggesting that unrealistic optimism
decreases with experience with the health problem, and others (Erblich, Bovbjerg,
Norman, Valdimarsdottir, & Montgomery, 2000) in breast cancer research have noted
that unrealistic optimism disappears entirely. However, in studies of health behaviour
and in most formal health models, variables such as experience and family history are not
explicitly considered. Perceived controllability is another variable that has been
associated with risk perception, and there is evidence that people are optimistically biased
regarding encountering negative events they perceive to be controllable (Harris, 1996).
Although adopting a healthy lifestyle in order to increase longevity and improve
quality of life would appear to be a relatively straightforward and important goal, a key
quality of many health-damaging behaviours is that they bring pleasure. This is arguably
one reason why many people eat fried foods or smoke. Thus, the extent to which people
are able to delay gratification as well as consider the future implications of their current
behaviours can have significant implications for their life and health outcomes
(Strathman, Gleicher, Boninger, & Edwards, 1994). Many modem health problems have
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now been found to be the result of behaviours that may have started 10 to 20 years before
the onset of symptoms, but long range negative consequences, especially in young
adulthood, may seem remote in time and likelihood (Fong & Hall, 2003; Strathman et al.,
1994). In turn, many health campaigns now stress the idea that engaging in behaviours
such as eating nutritionally unsound foods, smoking, and drinking may carry serious
future consequences (Strathman et al., 1994). Thus, variables that have the potential to
shed light on the area of risk perception, unrealistic optimism, and even lifestyle are: a)
sensation seeking and other components of impulsivity, b) time orientation, c) the related
construct of consideration of future consequences - the extent to which people are likely
to consider distant outcomes in choosing their present behaviour (Strathman et al., 1994),
and, d) the value people place on their health. This last construct has played a limited
role in health psychology research to date, however it seems reasonable to suggest that
health value would have an influence on health behaviours and possibly risk perception.
Rationalefo r the Present Study
As noted, virtually all health related models have incorporated risk or
vulnerability as a link in a chain of variables that lead to the adoption of health
behaviours. However, models that incorporate perceived risk do not, in fact, provide an
account of how perceptions of risk are developed. Indeed, Millstein (2003) argues that
researchers have failed to devote sufficient attention to variables that determine risk
perception for negative outcomes. A large body of research and theory has demonstrated
that there is an association between risk perception and health behaviours. Thus,
uncovering the determinants of risk perception can only provide further direction for
developing effective interventions and understanding why individuals may engage in
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healthy or unhealthy behaviours. Individuals who are interested in promoting and
regulating health need to understand how people think about and respond to risk in order
to formulate effective policies. For example, research has identified that, via
unrealistically optimistic beliefs, people as a group tend to see their risk of experiencing
certain negative health outcomes as lower than their peers. Variables such as experience
and perceived control have been found to influence this comparative optimism in risk
perception, and thus provide additional targets for interventions. In addition, given the
paucity of research on variables influencing risk perception, these results provide the
foundation for further investigation of the relations among these constructs.
With respect to the other variables, no known studies have investigated how time
perspective and a consideration of future consequences influence risk perception, and few
studies have examined the relation between time perspective and health behaviours (Fong
& Hall, 2003; Mahon & Yarcheski, 1994; Zimbardo & Boyd, 1999). Finally, although
there is a wealth of research examining impulsivity and risky behaviours, the manner in
which impulsivity and risky behaviours influence risk perception still needs to be
determined. In turn, a strength of the present study is to determine the effects of
impulsivity and time perspective on health behaviours, health value, and risk perception
using path analysis. Indeed, as Harris (1996) noted, research has demonstrated a
consistent association between optimistic bias and perceived control; however, there is a
need to assess its role as an indirect predictor of risk perception. These comments
suggest that there is a need to move beyond correlational or simple regression
approaches, however fruitful they have been, in order to more precisely characterize the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception

role of variables in determining risk perception. Path analysis, a sophisticated data
analysis technique, will allow for the simultaneous testing of these relations
Indeed, from the literature review, it appears as though there are several parallel
yet separate lines of research being carried out. One line of research investigates
impulsivity and risky behaviours such as tobacco use, alcohol use, or dangerous driving
(usually in adolescence). Another line of research investigates risk perception and
optimistic bias for negative health outcomes such as cancer, heart disease, and sexually
transmitted diseases. Yet another line of research investigates various social cognitive
theories of health with respect to behaviours such as exercise, drug use, and safe sex.
Few studies have attempted to integrate the sizeable quantity of important knowledge
each area has accumulated. Thus, the purpose of the present research is to integrate the
theory and empirical results of these related lines of research with the goal of developing
a model that accounts for risk perception and comparative optimism. In addition to
examining the interrelationship between control, risk perception, and health behaviours,
this research will expand its focus to incorporate three sets of variables that are believed
to be linked to health-related behaviours: impulsivity, time perspective, and health value.
These variables were chosen because they have not been used in studies examining health
risk perception, and because there are limited empirical studies which test their value in
health models in general. Further, these variables arguably have an intuitive appeal when
it comes to studying health and health behaviours. For example, the construct of time
perspective provides a relatively new way of studying how people think about future
health risks. Thus, there was interest in examining these variables in this health model.
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Major Modifiable Lifestyle Issues
As noted, the decisions that individuals make with regards to their lifestyle can
result in favorable or adverse consequences for health, and play an important role in
today’s major health problems. A healthy lifestyle can be defined as comprising patterns
of health related behaviour, values, and attitudes adopted by individuals in response to
their environment (Conway, 1992). Montgomery, Erblich, DiLorenzo, and Bovbjerg
(2003) argue that a family history of disease in a first-degree relative is the strongest
predictor of an individual’s lifetime risk of developing the disease. For example,
research has supported the heritability of breast cancer; women with a mother, sister, or
daughter with breast cancer are at elevated risk (Claus, Risch, & Thompson, 1994).
However, the majority of chronic illnesses today are in part affected by lifestyle factors
such as smoking, alcohol or drug use, poor diet, physical inactivity, unsafe sex, and
inappropriate stress management (Blair et al., 1994; Heart and Stroke Foundation, 2005;
McElmurry & Tashiro, 1997; National Cancer Institute of Canada, 2005; Shah, 1998),
People who have or engage in a higher number of these risk factors (characteristics or
conditions associated with the development or progression of a disease) are more likely
to develop a chronic disease and thus have poorer health than those who have or engage
in fewer of these risk factors. This is consistent with Belloc and Breslow’s (1972, 1973)
research.
Although there is some criticism in that many health studies are conducted with
university age people and are thus not representative of the population as a whole, many
researchers believe that this is the population to target, because health behaviours may be
more changeable in this group. Maggs, Schulenberg, and Hurrelmann (1997) for
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example, argue that health-related habits, values, and lifestyles tend to be established
during youth, and are likely to persist throughout life. Shah (1998) suggests that people
who have adopted unhealthy lifestyles often find it difficult to change their behaviour
later in life, even if they want to. For example, evidence suggests that most people who
begin smoking regularly in youth continue to do so, regardless of their intention to quit
(Bachman, Wadsworth, O’Malley, Johnston & Schulenberg, 1997). In fact, these
researchers have found that cigarette smoking in the first years after high school is highly
predictable from senior high school year smoking patterns (Bachman et al., 1997),
Conversely, the early formation of healthy behavioural practices such as eating foods low
in fat and cholesterol and engaging in regular physical exercise not only has immediate
benefits, but contributes to the delay or prevention of major causes of disability and
mortality in adulthood (Jessor, Turbin, & Costa, 1998). Consequently, behaviours set
early in life have the potential to have long-term consequences for individual health and
well-being, and a great deal of research has been conducted in an attempt to understand
why adolescents and young adults engage in unhealthy and risky behaviours (Chassin,
Presson, Rose, & Sherman, 2001; MacDonald, Zanna, & Fong, 1995, 1996). The
following is a description of some of the major risk factors for chronic illness.
Tobacco use. Cigarette smoking is a significant risk factor for many forms of
cancer as well as cardiovascular diseases, and smoking at any intensity significantly
elevates the risk of the occurrence of these chronic conditions. It has been estimated that
approximately 90% of lung cancers in both sexes are related to smoking, and women who
smoke have an elevated risk for breast cancer incidence (Heusinkveld, 1997; Shah,
1998). Smoking also affects the mortality rates for respiratory diseases such as chronic
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obstructive pulmonary diseases (COPD; Shah, 1998). The health benefits of smoking
cessation are noticeable, and cessation seems to restore some of the adverse health effects
of smoking, as former smokers generally have morbidity and mortality risks intermediate
to those of never-smokers and current smokers (Ben-Schlomo, Smith, Shipley, &
Marmot, 1994).
According to Statistics Canada (1995), the proportion of the Canadian population
aged 15 and over who smoke increased from 26% in 1990, to 31% in 1994 (about 5.4
million people). The 1994-95 National Population Health Survey (Statistics
Canada, 1995) reported that approximately 33% of males and 29% of females age 15 and
older smoke, suggesting that the smoking rates of males and females are converging;
more women have taken up smoking, while the number of male smokers has declined
(Shah, 1998). Statistics Canada (2001) found for the age group 15-19 years, 17.7% of
males and 18.9% of females are daily smokers, and for the 20-34 year age group, 29.5%
of males and 22.7% of females are daily smokers.
The dangers of cigarette smoking are particularly insidious; most of the health
consequences are slow, gradual, and cumulative (Bachman et al., 1997). For example,
while the immediate impact of incarceration due to drinking and driving may help
persuade young people not to take such risks, the long term consequences of cigarette use
may be easier for younger people to ignore. Further, many young smokers believe they
can quit before the long term consequences of smoking occur (Bachman et al., 1997).
However, as noted, evidence suggests that most people who begin smoking regularly in
adolescence continue to do so, regardless of their intention to quit.
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Diet and nutrition. Good nutrition is fundamental to maintaining good health and
preventing many forms of cancer as well as in preventing cardiovascular disease and
diabetes. Miller (1999) suggests that 60% or more of colorectal cancers can be prevented
through dietary modification such as reduced alcohol consumption and increased fruit
and vegetable consumption. Indeed, the American Cancer Society (1998) estimated that
one-third of all cancer deaths in the United States are a result of dietary choices. The
intake of nutrients such as dietary fat, cholesterol, and sodium have also been linked to
major risk factors for heart disease such as high cholesterol, atherosclerosis, obesity, and
high blood pressure, among others (Heart and Stroke Foundation o f Canada, 2005).
These risk factors have been shown to track from childhood into the adult years (Nicklas,
Webber, Johnson, Srinivasan, & Berenson, 1995), and it has been argued that promotion
of dietary modification can reduce the risk and incidence of chronic illness in adolescent
populations (Gliksman, Lazarus, & Wilson, 1993). Minority adolescents in particular are
at increased risk for developing cardiovascular diseases, obesity, diabetes mellitus, and
cancer in early adulthood (Stone, Baranowski, Sallis & Cutler, 1995). Overall,
adolescents and young adults of all ethnicities appear to be eating more fat and sodium;
and fewer vegetables, fruits, and whole grains than the recommended daily guidelines
(Subar, Heimendinger, Krebs-Smith, Patterson, Kessler, & Pivonka, 1992). Conversely,
Nielson, Siega-Riz, and Popkin (2002) note that, for both adolescents and young adults,
there has been an increase in consumption of salty snacks, candy, soft drinks, alcohol,
french fries, cheeseburgers, pizza, and Mexican fast-food.
Physical activity. In 1992, the American Heart Association declared physical
inactivity one of the major risk factors (along with smoking, hypertension, and high
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cholesterol) for coronary heart disease (Dubbert, 2002, Sherwood & Jeffery, 2000).
There has also been an explosion of recent studies examining physical activity and cancer
(Dubbert, 2002). Research has found evidence for a protective effect of physical activity
on colon cancer, and recent evidence has suggested a protective effect for breast cancer
and prostate cancer (Albanes, Blair, & Taylor, 1989; Dubbert, 2002; Gammon, John, &
Britten, 1998; Vena, Graham, Zielezny, Brasure, & Swanson, 1987; White, Jacobs, &
Darling, 1996). In adults, non-insulin dependent diabetes has also been shown to reduce
life expectancy, and studies strongly suggest a protective effect of physical activity on the
development of this disease (Helmrich, Ragland, Leung, & Paffenbarger, 1991). Thus,
the literature consistently indicates that a sedentary lifestyle increases the risk of
developing several chronic illnesses, whereas regular physical activity enhances overall
health.
Empirical evidence shows that the amount of time an individual spends in
physical activity often decreases with age, in spite of the well-documented benefits
(Rowland, 1990). This piece of information is made all the more worrisome when results
of other research have confirmed that today’s youth are already spending large amounts
of time engaging in sedentary behaviours. In general, studies suggest that less than 50%
of adolescents are sufficiently active (Stone et al., 1995). Sallis (1993) noted that even
during the school-age years, activity levels decline at a rate of approximately 2.7% per
year in boys and 7.4% per year in girls. Generally, boys are more active than girls during
adolescence, and this discrepancy increases with age (Sallis, 1993). Analyses of physical
activity in adults have shown that the proportion of the U.S. population over the age of 18
who report engaging in light to moderate physical activity at least 5 days per week has
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remained about 25% since 1990, and the prevalence of those reporting insufficient
physical activity was about 45% (Sherwood & Jeffery, 2000). About 25% of all adults
report no leisure time physical activity.
The 2000-2001 Statistics Canada survey are similar to the results reported in the
United States, in that approximately 50% of the Canadian population over 12 years were
physically inactive, 23% were physically active, and 27% were moderately physically
active. Of those aged 20-24 years, 41% reported being physically inactive. Active use of
leisure time becomes more common as education, income, and occupational status
increase in all age groups. In both sexes however, too much leisure time is still claimed
by watching television, reading, listening to music, and other activities that may be
educational but are nevertheless sedentary. For example, Canadians aged 18 to 24 years
watch approximately 15 hours of television per week (Shah, 1998). Overall, active adults
tend to have healthier lifestyles than sedentary adults. For instance, physically active
adults tend to have diets lower in fat compared with their sedentaiy counterparts, and data
from cross-sectional studies indicates that smokers are more likely to lead sedentary
lifestyles than nonsmokers (Sherwood & Jeffery, 2000).
Obesity. Body weight depends on a combination of factors, including genetics,
dietary practices, and other aspects of lifestyle such as active living. Obesity is linked to
a number of health problems, especially heart disease, diabetes, and some forms of cancer
(Blair et al., 1994; Manson, Colditz, Stampfer, Willett, Rosner, & Monson, 1990; Must,
Spadano, Coakley, Field, Colditz, & Dietz, 1999; Statistics Canada, 1998). Some
research has shown a U-shaped relation between weight and poor health; that is, the very
thinnest and the very heaviest people may be at greatest risk for all-cause mortality
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(Lindsted & Singh, 1997). However, most studies find that people with a body mass
index (BMI) of 32+ have a strong risk of heart disease (Rexrode et al., 1997). BMI is
defined as body weight in kilograms divided by height in meters squared and is an
acceptable and common indicator of relative weight (weight for height; Bray, 1992).
Obesity is increasing in all industrialized countries as well as in developing ones,
reaching epidemic proportions (Popkin, 1998). This is particularly worrying because
obese youth are at risk to be obese adults (Pinhas-Hameil & Zeitler, 2000).
Based on the results of the 1996-97 National Population Survey (Statistics
Canada, 1998), 44% of Canadians were an acceptable weight for their height (BMI
between 20.0 and 24.9). A significant proportion had some excess weight to the point of
possible health risk (19% with a BMI between 25.0 and 26.9), or were overweight to the
point of probable health risk (29% with a BMI of 27.0 or greater). Close to one-tenth of
the population (8%) were underweight (BMI less than 20.0). Since 1985, the proportion
of both men and women between the ages of 20 and 64 years that are definitely
overweight has increased steadily. Women however, are more likely to be underweight
(14%), and men are almost twice as likely to have some excess weight (24% versus
14%), and are also more likely to be definitely overweight (35% versus 23%) to the level
of probable health risk (Statistics Canada, 1998). The aforementioned statistics indicate
that there is a large proportion of the Canadian population engaging in unhealthy lifestyle
behaviours, and that these can have dire consequences for future health.
Specific Diseases
The leading causes of death in Canada for both men and women ranked by
number of deaths are cardiovascular disease (including both heart disease and stroke),
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cancer, and respiratory diseases such as chronic obstructive pulmonary disease (Shah,
1998; Statistics Canada, 2005). Among those aged 25-44 years, accidents, suicide,
cancer, and heart disease are important causes of death for both sexes, and AIDS has
become a significant cause of death amongst males in this age group. In midlife, cancer
takes a particularly large toll on women, accounting for 56% of deaths between the ages
of 45-64 years, whereas heart disease and cancer are responsible for most deaths among
men in this age group (Shah, 1998). At older ages, cancer and coronary heart disease
continue to be the leading causes of death, but the proportion of coronary heart disease
increases substantially among women, while the relative proportion of cancer declines.
Stroke becomes a significant cause of death after age 70 for both genders (Shah, 1998).
Lung cancer in both men and women is the leading cause of cancer death, whereas
prostate cancer in men and breast cancer in women are the most frequently diagnosed
cancers, followed by colorectal cancer for both sexes (National Cancer Institute of
Canada, 2005). Based on current understandings of the etiology of these health
problems, many of these deaths could be prevented or delayed by lifestyle modification,
stressing the importance of primary and secondary prevention as well as health promotion
(Shah, 1998).
Cardiovascular disease. Cardiovascular disease is the major cause of death,
disability, and illness in Canada (Statistics Canada, 1999). Cardiovascular diseases are
defined as diseases and injuries of the cardiovascular system: the heart, the blood vessels
of the heart, and the system of blood vessels throughout the body and within the brain
(Heart and Stroke Foundation, 2005). Stroke is the result of blood flow problem in the
brain and as such is considered a cardiovascular disease (Heart and Stroke Foundation,
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2005). The Heart and Stroke Foundation of Canada reported that in 2002, heart disease
accounted for 74,626 deaths (32% of male deaths and 34% of female deaths).
Importantly, heart disease typically poses a greater lifetime risk for women than does
breast cancer (Erblich et al., 2000), and in fact the risk of developing heart disease is
almost three times that for breast cancer, and is even higher for women with family
histories of heart disease (Erblich et al., 2000).
The most common form of cardiovascular disease is ischemic (coronary) heart
disease, which includes any condition in which the muscles of the heart are damaged by
insufficient blood supply, usually as a result of atherosclerosis (Heart and Stroke
Foundation, 2005). Ischemic heart disease includes angina pectoris, heart attack, and
chronic ischemic heart disease. Cerebrovascular disease is any sudden development of
focal brain damage due to disease of the blood vessels, usually due to atherosclerosis and
high blood pressure (Shah, 1998). Among those aged 35-44 years in Canada,
cardiovascular disease accounts for approximately 16% of all deaths and continues to rise
with age (Shah, 1998).
Lifestyle factors play a major role in the development of these diseases, and
epidemiological studies in White populations have clearly established that tobacco use,
high blood pressure, obesity, diabetes, a sedentary lifestyle, high levels of dietary fat,
sodium, and cholesterol, and low fibre, elevated total cholesterol and low-density
lipoprotein (LDL) cholesterol, high consumption of alcohol, and genes contribute
significantly to the onset and progression of these diseases (Hazuda & Monterrosa, 1997;
Shah, 1998). Importantly, hypertension is strongly associated with the development of
cardiovascular diseases, and stroke is a common endpoint for hypertension (Blair et al.,
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1994). The role of psychosocial factors such as personality type, life stress, social
support, education, and socioeconomic status have also been considered in the
development of heart disease (Shah, 1998).
Cancer. Cancer is the second leading cause of death in the adult population, with
an estimated 149,000 new cases of cancer and 69,500 deaths in 2005 (National Cancer
Institute of Canada, 2005). The National Cancer Institute of Canada (2005) has estimated
that the lifetime probability of developing any form of cancer is 44% for males and 38%
for females. According to the National Cancer Institute of Canada (2005), the three
leading cancers in terms of 2005 incidence estimates for men are prostate cancer (20,500
cases), lung cancer (12,000 cases), and colorectal cancer (10,600 cases). The three
leading cancers in terms of 2005 incidence estimates for women are breast cancer (21,600
cases), lung cancer (10,200 cases), and colorectal cancer (9,000 cases). It should be noted
that technically, non-melanoma skin cancers are the most commonly diagnosed cancers
in Canada (approximately 78,000 cases in 2005), but they are excluded from Canadian
cancer statistics (National Cancer Institute of Canada, 2005). The incidence and
mortality of lung cancer has been increasing in women, and the incidence and mortality
of prostate cancer has been increasing in males (National Cancer Institute of Canada,
2005). Lung cancer is the most preventable of all cancers, remains the leading cause of
cancer death for both sexes in 2005, and no more than 10% of cases with lung cancer are
cured (National Cancer Institute of Canada, 2005; Shah, 1998). Cancers with stable or
increasing incidence rates but decreasing mortality rates include breast cancer in females,
testicular cancer in males, and Hodgkin’s disease in both sexes (Shah, 1998).
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Although a few cancers may be associated with inherited genetic factors (e.g.,
certain forms of leukemia), or largely non-preventable risk factors such as age at first
childbirth, environmental factors and lifestyle are considered to be the most important
determinants of the development of cancer (Shah, 1998), and include tobacco use, dietary
fat, lack of fruit and vegetable consumption, obesity, alcohol consumption, exposure to
UV rays, and occupational exposure to carcinogens (e.g., pesticides, radiation, asbestos).
Type II diabetes. In general, there are two types of diabetes: Type I, or insulindependent diabetes mellitus (IDDM), which occurs mainly at a young age; and Type II,
or non-insulin dependent diabetes mellitus, which generally occurs after age 40 (NIDDM;
Shah, 1998). Type II diabetes is the most common form of this chronic illness, affecting
up to 90-95% of all people with diabetes (Shah, 1998). Known risk factors for Type II
diabetes include age, family history, obesity, physical inactivity, and ethnicity (Chan,
Rimm, Colditz, Stampfer, & Willett, 1994; Guare, Myers, & Marrero, 1999; Surwit,
1993). For example, the prevalence of Type II diabetes is much higher among Aboriginal
Canadians than in the general population (Shah, 1998).
Diabetes mellitus is often caused by insulin insufficiency, so that if not enough
insulin is produced in the body, sugar cannot be moved from the blood to the cells for
use. Excessive sugar thus accumulates in the blood and also appears in abnormally high
levels in the urine. With regards to Type II diabetes, many people produce substantial
amounts of insulin, but their bodies seem to resist the glucose-controlling action of
insulin (Chan et al., 1994). In either case, hyperglycemia results. Management of Type
II diabetes involves lifestyle changes both to adjust to the disease and to minimize health
complications, and most, but not all people with Type II diabetes can manage their
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glucose levels by carefully following special diets and taking medication (Guare et al.,
1999).
Diabetes can be a direct cause of death; in the United States, it claims over 60,000
lives each year (American Diabetes Association. 2000). However, this is only part of the
serious health effects of this disease. In fact, diabetes is implicated in the development o f
a variety of disabling health problems, and contributed indirectly to over 200,000 deaths
in the United States in 2000 (American Diabetes Association, 2000). In Canada, over
1,000,000 people have been diagnosed with diabetes, and the number o f people with
diabetes more than doubles from the age range 25-34 to the age range o f 35-44 (Statistics
Canada, 2001).
Kilo and Williamson (1987) have noted that compared to individuals who are not
diabetic, people who have diabetes are: a) 7 times more likely to become blind, b) 11
times more likely to develop kidney disease, c) 30 times more likely to get gangrene, d) 5
times more likely to develop heart disease, and e) 5 times more likely to have a stroke. In
addition, Brannon and Feist (2000) suggest that diabetics are twice as likely as others to
develop hypertension and/or heart disease. The way diabetes contributes to these health
problems is though its effects on the vascular system (Guare et al., 1999; Kilo &
Williamson, 1987).
Importantly, although these diseases themselves are not usually clinically
significant until adulthood, the behaviours that promote their development often begin
much earlier. However, many youth may feel that these “adult” diseases are of no
immediate concern, so that insufficient attention is given to the adoption of positive
health habits that may reduce future risk. In other words, the belief that cancer or heart
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disease affects other people or older people may underpin comparative optimism and the
failure of youth to adopt healthy lifestyles and preventive health behaviours. Klein
(1997) concluded that most people are not willing to acknowledge that their risk of
contracting a disease is equivalent to the risk of their peers. Many variables have the
potential to affect risk perception and the following section represents a review of risk
perception research.
Risk Perception and Unrealistic Optimism
Realizing some degree of personal risk is considered by many to be a prerequisite
for becoming motivated to counteract threats and avoid disease, and evidence exists
which suggests that risk perception should have an effect on preventive health behaviours
(Janz & Becker, 1984). Theories such as the health belief model hold that perceived
vulnerability to negative health outcomes is a key factor in explaining health related
behaviour, behavioural change, and compliance with health regimens. Vulnerability can
be defined as the subjective probability of becoming the victim of a disease, which is
equivalent to one’s perceived risk of the occurrence of such an event (Schwarzer, 1994).
Conversely, low perceptions of risk for chronic diseases can be problematic and have
been linked to poor compliance with recommended health behaviours and screening
(McCaul, Branstetter, Schroeder, & Glasgow, 1996). For example, McCaul et al. (1996),
as well as Lerman, Kash, and Stefanek (1994) found that women who perceive
themselves to be at lower than average risk for breast cancer are significantly less likely
than others to comply with screening guidelines such as breast-self examination and
mammography. Avis and colleagues (1989) speculated that women who perceive
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themselves to be at lower than average risk for heart disease may be less likely to follow
a healthy diet and exercise, however, they did not test this empirically.
When people fail to take precautions to reduce their vulnerability, in particular
with regards to modifiable factors, their inaction is often attributed to an optimistic bias:
“It won’t happen to me” (Weinstein, 1987). In other words, when making comparative
risk judgments, people, as a group, tend to underestimate their likelihood of experiencing
negative events, and instead tend to think their own chances of experiencing health and
safety problems are less than the chances of their peers. Thus, often people go beyond
realistic appraisals and fall prey to positive biases, which may be due to a poor
understanding of actual risk or to feeling motivated to play the risk down (Schwarzer,
1994). The logical link to risk behaviours is that people who view themselves as facing
relatively little risk will make inferences such as: “Those health warnings are meant for
other people” and “I can drive faster than others without taking greater personal risks”
(Quadrel, Fischoff, & Davis, 1993). Unrealistic optimism has been demonstrated for a
wide range of incidents including involvement in car accidents (McKenna, 1993), HIV
infection (Gerrard, Gibbons, & Warner, 1991; van der Velde, van der Plight, &
Hooykaas, 1994), and cancer recurrence (Timko & Janoff-Bulman, 1985). Notably,
comparative optimism can also happen in relation to positive events, with individuals
seeing themselves as having a better than average chance of experiencing a range of
desirable future outcomes such as financial success and longevity (Cohn, Macfarlane,
Yanez, & Imai, 1995; Hoorens, 1994; Weinstein, 1980).
Many psychological phenomena are influenced by comparative processes. For
example, a person who receives a score on an intelligence test cannot be sure of what the
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score suggests without some knowledge of how others have performed. People tend to
compare themselves with others on a wide variety of dimensions, including academic
skills, attractiveness, coping abilities, health risk, and illness symptoms (Klein, 1997).
Additionally, Wood, Taylor, and Lichtman (2003) found, in a sample of breast cancer
patients, that people tend to use downward social comparison (i.e., compare themselves
to people who are inferior or less fortunate in order to enhance their self-esteem).
Research has shown that comparative standing is sometimes a better predictor of
satisfaction with friends, love life, standard of living, grades, and future career prospects
than are objective criteria (Emmons & Diener, 1985). However, Festinger (1954) notes
that people who are given objective standards on a certain dimension will be much less
interested in social comparison. Klein (1997) speculated that objective information may
play a more important role when people are making consequential decisions such as those
regarding health. However, when investigating health risk and behaviour change, Klein
(1997) found that participants were less likely to consider changing their health
behaviours when they learned they possessed a lower level of risk than that of their peers,
even if their level of risk was objectively high. Overall, this field of research suggests that
social comparison is a normal process, and that it may, in some instances, be more
influential than objective criteria.
It should be noted that if an individual claims that his or her susceptibility to a
particular illness is less than average, unrealistic optimism cannot be concluded as such a
claim may be correct (Weinstein, 1987). The mean comparative risk judgment for the
sample of respondents however, is a measure of bias because this mean should be zero
across a population; people who are above average in risk should balance out those who
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are below average in risk, because logically, not everyone can be at less than average risk
(Weinstein, 1987). A mean less than zero indicates an optimistic bias. The aim of
comparative risk assessment is to find out whether people think their risk is lower (or
higher) than their peers’ risk, not whether their risk is lower (or higher) than actual risk
(Weinstein & Klein, 1996).
There is considerable evidence to suggest the existence of unrealistic optimism
with regards to comparative risk judgments; however, it should be noted that this
phenomenon is also observed when people make absolute judgments of their own risk
(Price, Pentecost, & Voth, 2002). Weinstein (1982) had 100 college students compare
their own risk of experiencing 45 health hazards (including experiencing a crime, being
in a car accident, experiencing a heart attack, or developing cancer) with the risk of their
peers. Results demonstrated a significant optimistic bias for 34 hazards, in that
participants consistently considered their personal risk to be lower than their peers. In a
similar study, Weinstein (1984) found again, in a sample of college students, that the
majority of health and safety risks assessed were associated with significant optimistic
biases. Consistent with the 1982 and 1984 results, Weinstein (1987) found evidence of
optimistic bias for a variety of health hazards in a community sample. More recently.
Rothman, Klein, and Weinstein (1996) found that people tend to judge their probability
of experiencing negative health events to be below the stated prevalence of the event,
even when the prevalence of the event is manipulated to be higher or lower than objective
statistics. Green et al. (2003) found an optimistic bias for heart disease in their sample of
male and female college students. Finally, Clarke, Lovegrove, Williams, and
Machperson (2000) found that women aged 50-70 years showed considerable unrealistic
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optimism with regards to their risk of getting breast cancer, their chances of surviving 5
years after diagnosis, and the curability of their breast cancer as compared to other
women of their age. In the same study, men aged 45-60 years old showed unrealistic
optimism with regards to perceived risk and years surviving prostate cancer as compared
with other men of their age.
With regards to tobacco use, Reppucci, Revenson, Aber, and Reppucci (1991)
found that adolescent smokers and nonsmokers recognized a significant relation between
smoking and lung cancer; however, smokers judged their risk of developing lung cancer
as average despite evidence suggesting that they have nearly a tenfold chance compared
with nonsmokers of dying of this disease. In fact, Williams and Clarke (1997) suggest
that young smokers display an optimistic bias and believe not only that future dangers do
not apply to them, but that they can easily quit. Brannon and Feist (2000) suggest that
this optimistic bias may be partially due to a present focus found often in adolescents,
explaining why threats about long term dangers may not be effective in convincing youth
to stop smoking. However, adult smokers have also demonstrated an optimistic bias
concerning personal risks from smoking. Schoenbaum (1997) asked middle-aged
nonsmokers, ex-smokers, and current smokers to estimate their chances of living to age
75. Nonsmokers and ex-smokers made relatively accurate guesses, but current smokers
greatly overestimated their chances of living to age 75. Thus, smokers may not make use
of information that would result in a threatening health appraisal, and instead, may favor
information that allows them to end up with a smaller risk. Indeed, Chapman, Wong,
and Smith (1993) suggest that smokers tend to deny or minimize their risk in general.
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The mechanisms by which optimistic bias develops are complex and
insufficiently understood. Researchers studying this phenomenon tend to offer two
arguments regarding the cause of optimistic bias. The first line of reasoning is that
optimistic bias stems from limited knowledge of a disease or health hazard (Klein, 1996).
The second, and more accepted reason, is that optimistic bias is a motivated bias to
downplay personal risk (Klein, 1996). Although there are no empirically tested theories
regarding the development of optimistic bias, Millstein and Halpem-Fisher (2002)
believe that it involves cognitive-developmental, psychosocial, and environmental
factors. For example, research has demonstrated that secondary to cognitive limitations,
younger adolescents are less likely to consider alternatives or contingencies to risk
messages and are thus more likely than older adolescents or adults to believe what they
have been taught about risky behaviours - that engaging in these behaviours entails
significant risk (Millstein & Halpem-Fisher, 2002). As adolescents’ cognitive abilities
mature, they become better able to entertain the possibility that a particular contingency
is false. Additionally, through direct experience, observation, or peer groups, adolescents
quickly leam that most encounters with risk behaviours do not lead to negative outcomes
(e.g., speeding does not always lead to an accident or ticket). Further, the probability of
experiencing positive effects may be relatively high (e.g., fitting in with friends). Thus,
in the absence of negative outcomes, adolescents’ risk perception would tend to decrease
and a sense of optimism may develop. In addition, the use of motivated biases has also
been shown to increase with age, as people start to process outcomes and evidence in
ways that reflect their underlying theories (Kuhn, 1992). A widely studied instance of
this is the confirmatory bias (e.g., White, Pahl, Buehner, & Hayes, 2003), a motivated
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bias whereby a person tends to accept evidence in favor of their views and find flaws in
evidence contrary to their views. This tendency to incorporate information in a biased
way is a powerful force in allowing people to maintain inaccurate beliefs. Thus,
adolescents who have not experienced a negative outcome from engaging in a risky
behaviour may be less likely to incorporate information telling them of the risks of that
particular behaviour. Finally, older youth tend to have greater needs for autonomy,
which often translates into the desire for more autonomous decision making.
Challenging societal teachings about the risks of particular behaviours could be one way
in which such needs are met.
Known Variables Affecting Risk Perception and Optimistic Bias
Experience andfamily history. Decisions about health-related behaviour are
complex, and are often made in the context of an individual’s background and life
circumstances. One factor that plays a part in this process is knowledge about the
personal lives and health experiences of other family members. Experience and family
history are factors that tend to increase risk perception for negative health events
(Weinstein, 1989). For example, Weinstein (1987) found positive associations between
family history and perceived risk judgments for hypertension, cancer, diabetes, and
arthritis, and concluded that people usually do take family history into account when
formulating ideas of their risk. Indeed, Schwarzer (1994) concurs that experience may
increase risk perception; however, it may not eliminate optimistic bias. For example,
although Weinstein (1987) found positive associations between increased experience and
risk for health problems, mean comparative risk judgments were still low and suggested
that participants were reluctant to rate their risk as even “a little above average.” Thus,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 28

heredity was possibly not given the weight that it should have in determining future risk
for these major chronic illnesses. Certainly, this researcher did not find evidence of a
“pessimistic bias” when family history was considered.
Conversely, Montgomery et al. (2003) suggest that the recognition of shared
genetic inheritance in family members with illness leads to an inflation in perceived risk.
In a sample of family members recruited from an urban medical centre, these researchers
found significant positive associations between perceived risk and a family history of
breast cancer, colon cancer, heart disease, and diabetes. Evans, Brunell, Hopwood, and
Howell (1993) found that although some women with family histories of breast cancer
underestimated their risk, most overestimated their risk, and many overestimated their
risk by over 50%. Erblich et al. (2000) demonstrated that women with a family history of
breast cancer perceive their risk for the disease to be greater than those without a family
history of breast cancer. In fact, these authors found that the former group perceived
their risk to be higher than objective estimates. Finally, Hunt, Davison, Emslie, and Ford
(2000) found that people with a family histoiy of heart disease were more likely to see
themselves at risk for heart disease.
With respect to other relationships, Montgomery et al. (2003) found that knowing
a friend or nonblood relative with a disease contributed to increased perceived risk o f the
disease. Helzlouer, Ford, Hayward, Midzenski, and Perry (1994) surveyed oncology
centre employees to determine the risk factors associated with perceived risk of cancer.
Perceptions of cancer risk tended to increase not only with increasing age, health status,
smoking status, and a history of cancer in a first degree relative, but also with personal
experience with cancer among friends and relatives.
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In sum, if people have experienced a problem, either personally or vicariously
through association with friends and family, they may conclude that they are more likely
to experience future harm, thus decreasing their optimistic bias. Osberg and Shrauger
(1986) note that people use direct experience to predict the future more often than
circumstance, personal disposition, or population base rates. In addition, exposure to
information that feels as if it “just happened to me,” may be just as effective as direct
experience in influencing risk judgments (Stapel & Velthuijsen, 1996). Conversely, an
optimistic bias is often introduced into comparative risk judgments when people have not
experienced a problem (Weinstein, 1987).
Perceived control. Perceived control is a powerful psychological variable that has
the ability to predict behaviour, emotion, motivation, and performance; and much
research has emphasized the benefit of control perceptions (Harris, 1996; Skinner, 1995).
According to Weinstein (1980), an event is perceived to be controllable if people believe
there are steps they can take to increase the likelihood of the desirable outcome, or
decrease the likelihood of a negative outcome. Unrealistic optimism embedded in
perceived control may be psychologically advantageous, promoting goal attainment,
motivation, and even psychological health (Taylor & Brown, 1994). However, there are
occasions when control perceptions can have negative consequences and promote
complacency, rather than adaptive or successful behaviour (Harris, 1996; Weinstein,
1989). This complacency can be particularly detrimental when it comes to health
behaviours. For example, Weinstein (1982, 1984, 1987) has consistently found that
comparative optimism for experiencing health hazards increases with the perceived
controllability of the problem. McKenna (1993) had participants rate the comparative
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likelihood that they would be involved in a car accident if they were the driver or the
passenger. Results indicated that participants were more optimistic when making ratings
as drivers than as passengers, suggesting they believed they were less likely to be
involved in an accident when they were in control of the situation.
The abovementioned findings implicitly suggest that people believe they have
more control over situations and illnesses than their peers, leading McKenna (1993) to
argue that unrealistic optimism is the same as the “illusion of control.” However,
evidence exists suggesting that optimistic bias occurs for events low in controllability
(such as tornados and epilepsy); data incompatible with the assumption that perceived
control is necessary for optimistic bias (Harris, 1996; Weinstein, 1984). Additionally,
Harris and Middleton (1994) conducted research which concluded that there is no
evidence that comparative optimism in the health domain arises from an illusion of
control. Instead, they found that the crucial difference in risk perception was the extent
to which participants rated the extent to which others make the effort to engage in healthy
behaviour.
To add complexity to the association between control and risk perception,
Weinstein (1987) found that people do not consistently take controllable actions into
account when assessing risk. For example, this researcher demonstrated that participants
associated controllable behaviours such as cigarette smoking with increased risk for lung
cancer, heart attack, and cancer in general, but did not associate smoking with an
increased risk of stroke. Further, with the exception of alcohol consumption and cigarette
smoking, no other controllable risk factors were significantly related to increased risk
judgments. For example, there were no significant associations between (lack of)
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exercise and risk of heart disease, or between (lack of) flossing and risk of gum disease.
Importantly then, Weinstein (1987) discovered that risk is not always accurately linked to
controllable health behaviours and that control perception ratings are not always
consistent with actual behaviours.
Overall, Harris (1996) concludes that perceived controllability has a strong
association with optimistic bias, and reviews an abundance of evidence to support the
relationship between these two variables. Other characteristics that have been found to
elicit a high level of optimistic bias include the belief that one is exempt from future risk
if the problem has not yet appeared (Weinstein, 1982, 1984), the perception that the
hazard has a low probability of occurrence (Weinstein, 1980, 1987), and interestingly, the
perceived seriousness of the problem (Weinstein, 1987). Conversely, optimistic bias
tends to decrease with an increased perception of the frequency of the hazard in the
population.
Health behaviours. The bulk of research in this area of health psychology has
investigated the manner in which risk perception influences behaviour, and various health
models have postulated that perceived risk is a determinant of preventive behaviours
(Conner & Norman, 1996; Janz & Becker, 1984; McCaul et al., 1996). Conversely, other
research has focused on how behaviour (e.g., tobacco use) influences perceptions of risk
(e.g., Chapman et al., 1993; Cohn et al., 1995; Repucci et al., 1991). Thus, there are two
lines of research looking at a similar issue, but with different endpoints. Since the goal of
the present research was to develop a model of determinants of risk perception for future
chronic illness, health behaviours were placed as antecedent to risk perception.
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Early research investigating health behaviours and perceived risk suggested an
inverse relation between wnhealthy behaviours and perceived risk. For example, Brown,
Goldman, and Christiansen (1985) found that heavy drinkers expected fewer negative
outcomes from alcohol use than light drinkers. Agostinelli and Miller (1994) replicated
this inverse relation between alcohol consumption and perceived risk, and concluded that
heavy drinkers were motivated to minimize risks to protect themselves from threatening
self-knowledge. As noted in previous sections, there is some evidence that smokers are
motivated to minimize their risk. However, there is growing evidence that there is a
positive association between modifiable behaviours and risk perception. For example,
using a prospective design, Gerrard, Gibbons, Benthin, and Hessling (1996) found that
participation in risk behaviour (e.g., smoking and reckless driving) was followed by
increased perceptions of vulnerability to negative outcomes. MacDonald, et al. (1995)
found no evidence of a “drunken invincibility” in their sample of college students, and
indeed, these researchers noted that intoxicated participants estimated they would do
worse than the average person on tasks such as driving than did sober participants.
Rothman et al. (1996) reported positive relationships between objective risk status and
perceived vulnerability across a range of risk behaviours. Cohn et al. (1995) had
adolescents fill out a self-report scale of actual health-related behaviours (e.g., cigarette
smoking, alcohol use) as well as rate their risk for a variety of health hazards. The results
indicated that adolescents who participated most frequently in risk behaviours reported
feeling the most vulnerable to the negative consequences associated with that behaviour.
For example, regular smokers were significantly less optimistic about avoiding cancer
than were nonsmokers and experimental smokers. Finally, Wild, Hinson, Cunningham.
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and Bacchiochi (2001) found that at-risk drinkers rated themselves as more likely to
experience alcohol-related harm than not-at-risk drinkers.
Summary. A variety of studies have concluded that optimistic bias occurs for a
variety of potential risks across ages, educational, and occupational level. Additionally,
this phenomenon has been documented in community samples (Weinstein, 1987),
university students (Weinstein, 1984; Kulik & Mahler, 1987), and adolescents (Cohn et
al., 1995). Some people who engage in risk behaviours may undoubtedly respond to their
awareness of increased risk by decreasing or ceasing risk behaviours. Others recognize
their vulnerability but continue to engage in the behaviour and to rate themselves at lower
than average risk (Klein, 1996). There is likely not a single variable that best explains
risk perception. Rather, the interplay among social-cognitive, individual-difference,
dispositional, environmental, and other variables likely influences this phenomenon. In
any case, the complexity of this phenomenon suggests the need for the development of a
model that allows for the simultaneous comparison of the interrelationships among many
variables that have the potential to affect risk perception. With this goal in mind, several
variables that also have the potential to impact risk perception will now be discussed.
Health as a Value
Generally speaking, psychologists like to think that people will act in a way that
will promote the achievement of the things in life that are important or valued to them.
The concept of health as a value is an important, yet understudied variable in research on
health behaviour (Lau, Hartman, & Ware, 1986). Lau et al. (1986) argue that many
researchers conducting research in health and health behaviours assume that health value
is universally high, although this may not be the case. For example, Ware and Young
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(1979) studied the health perceptions of American adults in five general population
surveys, and found that anywhere from 20% to 40% of respondents did not rank health
among their top five values. Lau et al. (1986) in their initial research, found that adults
placed a higher value on health than did first-year college students, who in turn placed
more value on health than a sample of adolescent girls (aged 11-16). These researchers
suggested that as children age and perhaps experience more illness and disease (both
vicariously and personally), they may be more likely to adopt “adult” levels of health
value. Notably, Lau et al. (1986) did not find gender differences in health value between
males and females in the college sample.
Kristiansen (1985) reported early data demonstrating that health value
independently predicted the performance of preventive health behaviours in middle-aged
males and females and that participants who reported good preventive health behaviours
valued health more than those who reported poor preventive health behaviours. Wurtele,
Britcher, and Saslawsky (1985) found that undergraduate women who placed a high
value on their health reported participating in a greater number of health-enhancing
behaviours compared to those who valued their health less. Indeed, health value scores
were a better predictor of health behaviours than locus of control beliefs. More recently.
Weiss, Larsen, and Baker (1996) used structural equation modeling to explain
participation in health protective behaviours among college students. Their model
demonstrated that health value and effort to change health behaviours were the most
powerful predictors of participation in health protective behaviours, while parents and
peers influenced protective health behaviours indirectly through influence on health
value. Norman (1995) investigated health value in relation to self-efficacy beliefs with
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107 adults and found significant correlations between self-efficacy and performance of
health behaviours, but only for individuals scoring high in health value. Weiss and
Larsen (1990) demonstrated in a sample of undergraduates that health value is a stronger
predictor than locus of control of participation in health protective behaviours, and that
participants with both a high health value and internal health locus of control were most
likely to engage in health protective behaviours. Kaplan and Cowles (1978) studied
health value in relation to smoking cessation, and found that those who held internally
oriented health locus of control beliefs and who valued health highly were most
successful in achieving and maintaining changes in their smoking behaviour. Finally,
Abood and Conway (1992) found in a large sample of U.S. Navy personnel that value
placed on health predicted specific health behaviours and the general practice of wellness
behaviours.
This review of the limited published studies investigating health value has
strongly demonstrated that health value is an important variable to consider when
investigating preventive health behaviours and possibly even risk perception. The
abovementioned studies suggest that health value provides a richer picture of why people
engage in healthy behaviour. Conversely, empirical research investigating the relation of
health value to other variables in this study is absent.
Risk Taking, Invulnerability, and Impulsivity
Many youth engage in risky behaviours. For example, by the age of 19, most
teenagers have experimented with at least one potentially health-threatening behaviour,
and the initiation of smoking, drinking, and illicit drug use tends to peak among 16- to
18-year olds (Greene, Krcmar, Walters, Rubin, & Hale, 2000; Quadrel et al., 1993).
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Much of the interest in adolescents’ perceptions of risk and vulnerability is motivated by
the desire to understand why youth engage in potentially threatening behaviours, with an
aim toward guiding the development of interventions that will be successful in preventing
their onset. Thus, one rationale for including impulsivity variables into this research was
to see how youth, who may engage in impulsive and risky behaviours, view their risk of
encountering future health problems. There is no known research examining whether
impulsive tendencies tend to increase or decrease risk perception.
One explanation that has been proposed for youth engagement in risky behaviour
is that this group does not understand the risks they are taking. However, youth today are
provided with a variety of courses, programmes, and media announcements that teach of
the risks of participating in unhealthy, risky behaviours. Research has indicated that
adolescents today are aware of risks associated with alcohol, unsafe sex, and tobacco use
(Quadrel et al., 1993; Zuckerman, Ball, & Black, 1990). Specifically, research has
demonstrated that although there are age-related increases in individuals’ awareness and
consideration of risk, adolescents of any age are able to recognize and identify risks of
health threatening behaviours (Millstein & Halpem-Fisher, 2002). Greene et al. (2000)
argue that most adolescents do have the ability to make accurate risk perceptions, even if
they do not weigh these risks when making decisions. This suggests that knowledge may
be necessary but not sufficient prerequisite for assessing risk and that other factors need
to be considered when understanding youth risk perception.
Invulnerability, the tendency to underestimate one’s own risk of harm relative to
that faced by others (Greene et al., 2000) may also explain why youth engage in risky and
impulsive behaviours. Indeed, accounts of invulnerability are usually located in theories
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of cognitive development as a way of accounting for risky adolescent behaviours. The
most frequently cited theoretical basis for adolescent invulnerability is Elkind’s (1967)
concept of adolescent egocentrism, where it was argued that perceptions of
invulnerability are an inevitable byproduct of egocentrism. Many research reports and
child development texts accept this view, and attribute adolescent risk taking and
unhealthy behaviour to a sense of invulnerability to harm. Interestingly, Quadrel and
colleagues (1993) argue that there is conflicting evidence supporting the idea that
invulnerability is a unique adolescent phenomenon. For example, Cohn et al. (1995)
recently investigated evidence regarding the proposition that invulnerability or optimistic
bias is solely an adolescent phenomenon by using Weinstein’s (1987) comparative risk
rating procedure for assessing unrealistic optimism with a sample of 376 adolescents and
160 parents of these adolescents. As predicted, results demonstrated that adolescents
showed an optimistic bias in evaluating their likelihood of encountering various health
problems and negative life events. On average however, parents were more optimistic
about avoiding personal injury and illness than were adolescents. Further, adolescents
who were involved in health-threatening behaviours (e.g., tobacco use) acknowledged
their own increased vulnerability to harm, an outcome not predicted by the
invulnerability hypothesis. Thus, Quadrel et al. (1993) suggest that adolescents and
adults are quite similar in their tendency to bias risks associated with negative health
behaviours. Further, Byrnes (2003) argues that global measures of adolescent
egocentrism show little consistent correlation with risky behaviours. This researcher
concludes that young risk takers may believe they are less vulnerable to harm than their
peers, but not invulnerable.
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Another explanation for the engagement in higher rates of negative health
behaviours by youth is that they may place different values on the outcomes of healthrelated behaviours (Chassin et al., 2001). For example, perhaps adolescents, as a group,
choose health risks to be acceptable given the short-term benefits (Goldberg, HalpernFelsher, & Millstein, 2002; Quadrel et al., 1993). This explanation suggests situational
influences such as peer involvement, as well as dispositional influences including
impulsiveness, sensation seeking, and boredom-proneness. For example, smoking a
cigarette may appeal to an individual because of immediate benefits such as stress relief,
a way to pass time, or as a way of being sociable among peers, despite longer term health
risks. Additionally, MacDonald and colleagues (1995, 1996) have provided evidence to
suggest that a phenomenon known as alcohol myopia - the shortsightedness or restricted
perspective of an intoxicated person - may lead college youth to focus on salient
immediate benefits of risky behaviours such as unprotected sex and drinking and driving.
Thus, as lessor (1992) and Cooper, Agocha, and Sheldon (2000) argue, people
typically engage in risky behaviour because it offers an immediate gain or benefit which
the individual judges to be worth the risk of longer term negative consequences or costs.
General properties of the individual, such as impulsiveness, that limit or bias the ability to
accurately foresee and evaluate positive and negative trade-offs should contribute to an
overall disposition to risk taking (Cooper, Wood, Orcutt, & Albino, 2003).
Impulsivity
Recently, there has been an explosion in research in an attempt to understand and
properly define impulsivity. For example, Barratt (1983, 1987; Barratt & Slaughter,
1998) characterizes impulsivity as a dimension encompassing the inability to plan ahead,
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acting without thinking, speed of response, and risk taking. Dickman (1990)
distinguishes dysfunctional impulsivity - the tendency to act with less forethought than
most people, from functional impulsivity - the tendency to act with little forethought
when such as style is optimal. Currently, there is a wide range of impulsivity measures
available to clinicians and researchers, and despite the differences between measures and
operationalizations, the majority seem to reflect the components of: a) resisting versus
giving in to urges, impulses, or desires; and b) responding immediately and impetuously
to a stimulus versus reflecting and planning before taking action (Cooper et al., 2000).
Thus, individuals scoring higher on impulsivity are more likely to choose the option that
either increases rewards or decreases aversive consequences in the immediate situation.
Whiteside and Lynam (2001) constructed the UPPS Impulsive Behaviour Scale
based on the five-factor model of personality and a factor analysis of its corresponding
inventory, the NEO-PI-R (Costa & McCrae, 1992). The UPPS assesses four distinct
types of impulsivity: urgency, (lack of) premeditation, (lack of) perseverance, and
sensation seeking. The first factor, urgency, refers to the tendency to experience and act
on strong impulses, frequently under conditions of negative affect. High scorers are
likely to engage in impulsive behaviours in order to alleviate negative emotions, despite
the long-term negative associations with these actions. Their results demonstrated that
urgency is closely aligned with the NEO-PI-R factor of neuroticism.
The second factor, (lack of) premeditation, refers to the inability to think and
reflect on the consequences of an act before engaging in that act. This factor appears to
be most closely related to behavioural definitions of impulsivity in that it emphasizes the
inability to delay action in favor of careful thinking and planning. This subscale
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correlates negatively with the FFM conscientiousness facet labeled deliberateness
(Whiteside & Lynam, 2003). Low scorers are thoughtful and deliberate, whereas high
scorers act on the spur of the moment and without regard to consequences.
The third factor (lack of) perseverance, refers to an individual’s ability to remain
focused on a task that may be boring or difficult. Individuals high in (lack of)
perseverance have difficulty completing projects and working under conditions that
require resisting distracting stimuli (Whiteside & Lynam, 2003). In other words,
individuals low in (lack of) perseverance are able to complete projects and work under
conditions that require resistance to distracting stimuli, whereas high scorers cannot.
Like (lack of) premeditation, this factor was aligned with low conscientiousness as
measured by the NEO-PI-R. Whiteside and Lynam (2001)
The fourth factor, Sensation Seeking, has been described in many previous
theories. This trait, which has a tendency to peak during the adolescent years, has been
described as the seeking of varied, novel, complex, and intense experiences and the
willingness to take risks to obtain those experiences (Zuckerman, 1994). A high
sensation seeker tends to become bored with routine and is continually in search of ways
to increase arousal through exciting experiences. Consistent with this notion, high
sensation seekers are more likely to engage in risky behaviours in order to seek or
enhance pleasure (Cooper, Shapiro, & Powers, 1998). For example, high sensation
seekers are likely to participate in risky activities such as driving fast and recklessly
(Zuckerman & Neeb, 1980), dangerous sports such as parachuting and skydiving
(Zuckerman, 1994), as well as gambling and financial risk taking (Coventry & Brown,
1993; Wong & Carducci, 1991). Further, sensation seeking is associated with alcohol
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use, cocaine abuse, and risky sexual behaviour in adolescents and young adults (Arnett,
1991; Ball, 1995; Newcomb & McGee, 1989; Zuckerman, 1994). Tobacco use is also
associated with several related characteristics including impulsivity, risk taking, sensation
seeking, and novelty seeking (Greene et al., 2000). In contrast, a low sensation seeker
does not prefer such a continuous level of stimulation, and tolerates routine (Zuckerman,
1994).
With regards to the UPPS, sensation seeking it is considered to have two aspects:
a) a tendency to enjoy and pursue activities that are exciting and, b) an openness to trying
new experiences that may or may not be dangerous (Whiteside & Lynam, 2003). High
scorers enjoy taking risks and engaging in dangerous activities whereas low scorers avoid
risk and danger. This component was aligned with the NEO-PI-R factor of extraversion.
Together these four facets are considered to lead individuals to engage in
behaviours seemingly without a proper appreciation of the consequences. Whiteside and
Lynam (2001) stress that each of the four factors represents a distinct aspect of
personality and should not be lumped under the single heading of impulsivity. They
instead note that the UPPS framework has the unique ability to differentiate between
distinct traits that are related to impulsive, risky behaviours, as noted by small to
moderate scale intercorrelations (Whiteside & Lynam, 2001). Thus, the identification of
four distinct constructs of impulsivity supports the idea that impulsivity is a
heterogeneous category which includes several different traits. It should be noted that
although this framework for measuring impulsivity is considered psychometrically sound,
it has not been used extensively in research to date, particularly not in health research.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 42

Summary
Many theories have been put forth to explain why youth engage in risky
behaviours. One popular view is that young people are more likely to engage in
impulsive behaviour because it offers immediate gain or benefit which the individual
judges to be worth the risk of longer-term negative consequences or costs that seem so
distant. Impulsivity has been linked to a wide range of behaviours that can have negative
health consequences including substance use and risky sexual behaviour (Arnett, 1991;
Greene et al., 2000). Thus, the four components of the UPPS impulsivity scales are
expected to influence perceived risk and lifestyle. Whiteside and Lynam’s (2001)
relatively new inventory should enrich this research by providing direction on the ways in
which various subtypes of impulsivity will affect risk perception and lifestyle.
Time Perspective and Consideration o f Future Consequences
Health behaviours are perhaps the ultimate forum to investigate time perspective
and the consideration of future consequences as it often takes years for chronic illnesses
to develop and progress. The behaviours that people engage in over time influence this
progression. Since health behaviours seem to exemplify the trade-off between short-term
and long-term orientations, it appeared fitting that time perspective should be
incorporated into a model of health behaviours and risk perception. In other words,
testing to see whether people with present orientations view health and risk differently
from those with future orientations seems to be a natural parallel of the time course of
most chronic illnesses. Zimbardo and Boyd (1999) conceptualize time perspective as an
often nonconscious process whereby a person is oriented to the past, present, or future.
They argue that time perspective exerts a dynamic influence on many important
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judgments, decisions, and actions. Fong and Hall (2003) suggest that time perspective is
a relatively stable individual difference variable, and although Kamiol and Ross (1996)
note the same, they also argue that time perspective may be culturally held, for example,
as many individuals in Western cultures adopt long-term educational, financial, and
health goals.
Strathman et al. (1994) suggest that there are clear and reliable differences
between the behaviours of individuals who consider future outcomes as contrasted with
those who are more concerned with maximizing immediate benefits. Thus, they argue
that some individuals are motivated to act based on their conceptions of the future, some
by the past, and some are driven primarily by current situations and moods. When a
tendency develops to habitually emphasize one of these three temporal frames when
making decisions, it serves as a cognitive bias toward being past, present, or future
oriented, and is said to be characteristic and predictive of how an individual will respond
across a host of daily choices (Zimbardo & Boyd, 1999). According to the recently
constructed Zimbardo Time Perspective Inventory (ZTPI; Zimbardo & Boyd 1999), time
perspective is composed of five different time conceptualizations: Past-negative, pastpositive, present-hedonistic, present-fatalistic, and future. The current research will focus
on the impact of present and future orientations on the evaluation of risk, control, and
health behaviours.
Present-hedonistic. A present-hedonistic time perspective reflects a hedonistic,
risk-taking attitude towards time and life, and suggests an orientation toward present
pleasure with little concern for future consequences (Boniwell & Zimbardo, 2003). This
construct is positively associated with sensation seeking and novelty seeking, and
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Boniwell and Zimbardo (2003) note that individuals scoring high on this construct are
focused on situational emotions and spontaneity. Additionally, research has shown that
those scoring high on this factor use alcohol more, have unclear future goals, and are less
likely to be religious (Zimbardo & Boyd, 1999). They present as highly energetic,
engaging in many activities and in a wide variety of sports (Zimbardo & Boyd, 1999).
Present-fatalistic. A present fatalistic time perspective reflects a helpless,
fatalistic, and hopeless attitude toward the future and life, and generally reflects the
absence of a focused time perspective (Boniwell & Zimbardo, 2003). For example, those
scoring high on this construct do not tend to have the goal focus of future oriented
individuals or the excitement of hedonists (Zimbardo & Boyd, 1999). This construct is
positively associated with aggression, anxiety, and depressive symptomatology and
negatively related to consideration of future consequences. Those scoring high on this
factor do not believe that anything they do (or will do) will make a difference in their
lives. More than any other group, they tend to be dissatisfied with their present life and
do not think it will improve (Zimbardo & Boyd, 1999).
Overall, a dominant present orientation has been seen as a risk factor for many
negative life consequences, among them, mental health problems, crime, substance use,
dangerous sexual activities, and failure to use relevant health maintenance or illnessprevention strategies (Zimbardo & Boyd, 1999). For example, Rothspan and Read
(1996) used an early version of the ZTPI to investigate HIV risk and time perspective
with a sample of 188 heterosexual college students. Results demonstrated that those high
in present orientation (both hedonists and fatalists) were more sexually active and had
more sexual partners than those high on future orientation, and that the latter group were
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more likely to use alternate methods of reducing HIV exposure. Keough, Zimbardo, and
Boyd (1999) found that a present time perspective was related to more frequent selfreported alcohol, drug, and tobacco use in a sample of 2,627 participants aged 14 to 67
years, whereas future time perspective was negatively related to reported substance use.
Finally, Zimbardo, Keough, and Boyd (1997) found that present time perspective is
associated with risky driving practices.
Future. A future time perspective reflects a future orientation, and suggests that
behaviour is dominated by striving for future goals and rewards (Boniwell & Zimbardo,
2003). Many individuals are thought to be driven by decisions based on anticipations and
expectations of the future; when the calculated costs and benefits of current action will be
experienced. For example, Markus and Nurius (1986) suggest that individuals bring the
future into the present by creating images of possible selves, representations of how they
may look, act, or feel in the future. Beach (1990) hypothesized that people imagine
various futures, consider the advantages and disadvantages of each, select their preferred
end states, and then develop plans to achieve their desired goals while avoiding negative
outcomes.
In general, future orientation is related to many positive consequences for
individuals, including higher socioeconomic status, superior academic achievement, as
well as the planning for and achievement of future goals (Zimbardo & Boyd, 1999). It is
significantly associated with reward dependence, conscientiousness, consideration of
future consequences, and a preference for consistency. High scorers tend to present as
organized and ambitious goal seekers who are willing to sacrifice present enjoyment to
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achieve career goals. They report more structure and organization in their lives and have
more clearly defined future goals (Zimbardo & Boyd, 1999).
Theoretically, Radkowski (1986) has proposed that future time perspective is a
motivator of positive health practices, especially in younger individuals. Radkowski
argued that the ability to extend one’s time orientation to encompass future benefits of
positive health practices acts to influence one’s present health behaviour. Similar
reasoning was expressed by Perry and Murray (1982) in their theory of adolescent health
behaviour. They contended that future time perspective affects general behavioural
choices including those related to health, and they identified future time perspective as an
important predictor of actual health practices in adolescents. With respect to empirical
studies, Zimbardo and Boyd (1999) note that individuals scoring high on future
orientation tend to report wanting to live longer, and prefer nutrition over taste in food
selection. Fong and Hall (2003) found that individuals who consider the long term tend
to engage in more health protective behaviours such as exercise and less health damaging
behaviours than individuals who only consider the short term. Mahon and Yarcheski
(1994) examined the relation between future time perspective and positive health
practices in middle and late adolescents. They defined future time perspective as the
extent to which the future is perceived as predictable, structured, and controllable. They
found significant associations between future time perspective and positive health
practices for both middle and late adolescents. Mahon, Yarcheski, and Yarcheski (1997)
assessed 69 young adults (aged 22-32 years) attending college and found a significant
positive relation between scores for future time perspective and ratings for the practice of
positive health behaviours. Guarino, DePascalis, and DiChiacchio (as cited in Zimbardo
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& Boyd, 1999) found that women seeking breast cancer screenings scored higher on
future time perspective than did no-screening controls, who in turn scored higher on the
present-hedonistic scale. More recently, Yarcheski, Mahon, Yarcheski, & Cannella
(2004) used meta-analysis to identify predictors of positive health practices from
empirical studies. They identified fourteen predictors of positive health practices from 37
studies published since 1983, and future orientation had a moderate effect size on health
related behaviours. Finally, Robbins and Bryan (2004) found in a sample of 300
adjudicated adolescents that individuals with higher positive future orientations were less
likely to use marijuana, hard drugs, alcohol during sex, had lower levels of alcohol
frequency and quantity of use, and perceived greater risks associated with such
behaviours than did individuals with low future scores.
Future time orientation is closely linked to the related construct o f consideration
of future consequences, which has been considered as being a general preoccupation with
the future or future events (Strathman et al., 1994). The Consideration of Future
Consequence Scale is a measure of the extent to which individuals consider the potential
distant outcomes of their current behaviours and the extent to which they are influenced
by these potential outcomes (Strathman et al., 1994). Individuals low in these future
considerations tend to focus more on their immediate needs and concerns, and are more
likely to act to satisfy these immediate needs. At the extreme, individuals may not
consider future consequences of their behaviour. In contrast, people who are high in
consideration of future consequences tend to consider future implications of their
behaviours and use distant goals to guide their current actions. Indeed, a high
consideration of future consequences has been found to be significantly related to
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deferment of gratification in college students (Strathman et al. (1994). Further, these
researchers found in a sample of college students, that increased consideration of future
consequences was inversely related to number of cigarettes smoked and amount of
alcohol consumed. They concluded that a consideration of future consequences may be a
good predictor of behaviour when the relations between present behaviour and future
implications is very clear, such as with smoking, lack of exercise, and poor diet. More
recently, Orbell, Perugini, and Rakow (2004) found that middle-aged males and females
scoring high on consideration of future consequences were more likely to view
participation in colorectal cancer screening as beneficial and hold more positive attitudes
and control perceptions towards participating.
Summary
The aforementioned findings indicate that time perspective is an important
individual difference construct that should be considered when examining risk appraisal
and health-related behaviours. The area of health research is an excellent forum in which
to apply the construct of time perspective and to see the association between present and
future orientation and perceptions of risk for negative health outcomes. The recently
constructed Zimbardo Time Perspective Inventory offers considerable research potential
for formulating interventions in health psychology. It seems reasonable to expect that the
extent to which one considers future consequences could influence health value, risk
perception, and lifestyle, and it is suspected that these variables will be influenced by
time perspective.
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Limitations o f Previous Research
There are several shortcomings to the reviewed research. As noted, optimistic
bias has been associated with a wide variety of health hazards. Surprisingly however,
many of the reviewed studies investigating unrealistic optimism did not focus on health
behaviours in the analyses (e.g., Clarke et al., 2000; Erblich et al., 2000; Kulik & Mahler.
1987; Montgomery et al., 2003; Weinstein, 1987). One relevant exception is Cohn et al.
(1995), who found that involvement in health-threatening behaviour was associated with
increased perception of vulnerability to harm. However, the relation between health
behaviours and risk perception is still inconsistent, as noted by conflicting evidence as to
whether unhealthy lifestyle increases or decreases risk perception and the inconsistent use
of lifestyle measures in this line of research. The present study will address these
limitations by using a comprehensive lifestyle measure that will lend itself to a more
thorough examination of the link between health behaviours and risk perception.
The link between perceived control and unrealistic optimism has stimulated much
debate, and Harris (1996) notes that there has been little attention paid to the consistent
operationalization of this construct. Indeed, in some studies, researchers have simply
given participants a scale with the anchors “uncontrollable” and “controllable,” without
defining control, and without informing participants whether they are to make general or
personal ratings (Harris, 1996). Arguably, studies testing the relation between control
and optimistic bias should employ personal ratings, as it is participants’ perceptions of
their capacity to control an event that should be most closely linked to their perceptions
o f personally experiencing an event. This research will employ a well-defined procedure
for participants to measure perceptions of personal control.
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Further, Harris (1996) has noted that the role of perceived control as a direct or
indirect predictor still needs to be clarified. This comment suggests that there is a need to
move beyond simple correlational or regression approaches to study perceived control in
a broader context. Indeed, much of the research in this area to date has firmly established
that increased perceptions of control lead to decreased perceptions of risk. In the present
research, the role of control will be examined with respect to its interrelationships with a
variety of other variables. Further, as noted, the relations between control, risk, and
health behaviours are quite complex, and it is anticipated that the present study will be
able to shed more light on these associations. It is suspected that control will continue to
be a powerful variable, lending itself to both direct and indirect effects on risk perception.
Additionally, the theory of planned behaviour models perceived control as
antecedent to health behaviour (e.g., see Ajzen, 1991). An equally reasonable prediction
is that health behaviour is antecedent to control in that a person perceives they have
control because they are actually engaging in healthy behaviours. This suggestion
encapsulates one criticism of many existing social cognitive models which is that they are
unidirectional, and fail to offer the possibility that variables can act in a reciprocal
manner or that their paths can be reversed (Biddle & Mutrie, 2001). Similarly, many
more research studies have explored how risk perception impacts health behaviours (e.g.,
Janz & Becker, 1984; Lerman et al., 1994; McCaul et al., 1996), as opposed to
investigating the manner in which health behaviours impact risk perception. Thus, the
present study will test the effects of health behaviours on risk perception.
With regards to other limitations, the study of social cognitive variables such as
attitudes and intentions has tended to dominate research in this area, and other types of
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individual-difference variables have been somewhat overlooked (e.g., see Conner &
Norman, 1996). The frameworks that have been developed to test health behaviour such
as the health belief model and theory of planned behaviour, although extremely helpful,
provide only one way to understand health behaviour. The focus on use of these models
may have led to a neglect of other variables (cognitive and non-cognitive) that are
potentially important in understanding a particular health behaviour or outcome. In fact,
it could be argued that this was the case with the health locus of control model (Wallston
& Wallston, 1978), wherein the predictive power of health locus of control was
substantially improved when an additional variable; health value, was considered (Lau et
al., 1986). The introduction of new variables into this line of research - specifically time
perspective, consideration of future consequences, health value, and impulsivity - has the
potential to expand our knowledge of variables that influence risk perception. These
types of individual difference measures arguably have a pervasive influence on behaviour
and the way we view the world.
Hypotheses and Questions o f Study
The purpose of this study is to model the interrelationships among perceived
control, experience, time perspective, impulsivity, health behaviour, health value, and
comparative risk perception in a sample of undergraduates. Based on identified theory
and research, as well as the abovementioned limitations, the following hypotheses are
presented:
A l. Based on Weinstein’s (1982, 1987) research, it is hypothesized that
participants in this sample will demonstrate an optimistic bias for all chronic
illnesses.
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The primary purpose of this study however, is to examine the interrelationships of
the abovementioned variables via paths analysis. Although many of the proposed
relations are based on theory and empirical evidence such as published regression and/or
correlational analyses, exploratory paths will be also be tested. Three models are
hypothesized as being able to explain the data equally well. Model 1 (see Figure 1)
predicts the following:
Bl. The following direct paths to risk perception will be estimated:
a. Higher control perception leads to lower risk perception. Individuals
who perceive more control over personal illness will have lower risk
perceptions (and higher comparative optimism) for experiencing
illness in the future (Weinstein, 1982, 1984, 1987; Harris, 1996).
b. Greater experience leads to higher risk perception. Individuals who
have more experience with illness will have higher risk perceptions
(lower comparative optimism) for experiencing illness in the future
(Eriblich et al., 2000; Evans et al., 1993; Helzlouer et al., 1994;
Montgomery et al., 2003; Weinstein 1989).
c. Increased healthy behaviours leads to decreased risk perception.
Individuals who rate themselves as having healthier lifestyles will
report a lower risk perception (higher comparative optimism) for
experiencing chronic illnesses in the future (Cohn et al., 1995; Gerrard
et al., 1996).
d. Time perspective leads to risk perception. As an exploratory analysis,
it is suspected that individuals with various time perspective
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orientations will experience either higher or lower risk perception.
Specifically:
i. Individuals with a future time orientation who consider future
consequences will perceive decreased risk (increased
comparative optimism) because they are more likely to
consider the long term consequences of their behaviour, and
thus, will be less likely to engage in unhealthy behaviours
(Zimbardo & Boyd, 1999). Although this suggests an indirect
path through health behaviours, direct paths from future time
orientation to risk and consideration of future consequences to
risk will also be estimated.
ii. Conversely, individuals with present time orientations such as
present-fatalist and present-hedonist time perspectives will
perceive increased risk (decreased comparative optimism)
because the present time perspectives are associated with risky
behaviours (Zimbardo & Boyd, 1999). Although this suggests
an indirect path through health behaviours, direct paths from
the present time orientations to risk will also be estimated.
e. Impulsivity leads to risk perception. As an exploratory analysis, it is
suspected that individuals with various types of impulsiveness will
experience either higher or lower risk perceptions. Specifically:
i.

Individuals scoring high on urgency will perceive increased
risk (decreased comparative optimism) because they tend to
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engage in impulsive and unhealthy behaviours to alleviate
negative emotions (Whiteside & Lynum, 2001). Although this
suggests an indirect path through health behaviours, a direct
path from urgency to risk will also be estimated.
ii. Individuals scoring high on premeditation and perseverance
will perceive decreased risk (increased comparative optimism)
because they have the ability to think and reflect on the
consequences of an act before engaging in that act and to
remain focused on a task that might be boring or difficult
(Whiteside & Lynum, 2001). Although this suggests an
indirect path through health behaviours, direct paths from
premeditation to risk perception and from perseverance to risk
perception will also be estimated.
iii. Finally, individuals scoring high on sensation seeking will
have increased risk perception (decreased comparative
optimism) because are more likely to engage in risky
behaviours in order to seek or enhance pleasure (Cooper et aL
1998; Coventry & Brown, 1993; Wong & Carducci, 1991;
Zuckerman & Neeb, 1980). Although this suggests an indirect
path through health behaviours, a direct path from sensation
seeking to risk will be estimated.
f. Health value leads to risk perception. As an exploratory analysis, it is
suspected that individuals with higher health value will experience
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lower risk perception (higher comparative optimism). However, it is
also suspected that there will be an indirect path to risk perception via
health behaviours.
B2. The following direct paths to health behaviours will be estimated:
a. Increased experience leads to healthy behaviours. As an exploratory
analysis, it is suspected that individuals who have more experience
with illness will engage in healthier behaviour.
b. Time perspective leads to health behaviours. Individuals with various
time perspective orientations will engage in healthy or unhealthy
behaviours. Specifically:
i.

Individuals with future time orientations and those who
consider future consequences will engage in healthier behaviour
because they are more likely to consider the long term
consequences of their behaviour (Strathman et al., 1994;
Zimbardo & Boyd, 1999).

ii. Conversely, individuals with present time orientations such as
present-fatalist and present-hedonist time perspectives will
engage in less healthy behaviours because the present time
perspectives are associated with risky behaviours (Zimbardo &
Boyd, 1999).
c. Increased impulsivity leads to unhealthy behaviours. Individuals with
various types of impulsiveness will engage in healthy or unhealthy
behaviours.
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Specifically:
i. Individuals scoring high on urgency and/or sensation seeking
will engage in less healthy behaviours because they tend to
engage in risky/harmful/destructive behaviours despite the
negative consequences associated with them (Zimbardo & Boyd.
1999).
ii. Conversely, individuals scoring high on premeditation and/or
perseverance will engage in healthier behaviours because they
have the ability to think and reflect on the consequences of an
act before engaging in that act and to remain focused on tasks
that may not be pleasant (Whiteside & Lynum, 2001).
d. Increased health value leads to healthy behaviours. Individuals with
high health value scores will engage in healthier behaviours (Abood &
Conway, 1992; Kristiansen, 1985; Weiss & Larson, 1990; Weiss et al.,
1996; Wurtele et al„ 1985).
B3. The following direct paths to health value will be estimated:
a. Time perspective leads to health value. As an exploratory analysis, it
is suspected that individuals with various time perspective orientations
will have either higher or lower health value. Specifically:
i.

Individuals with future time orientations and those who
consider future consequences will have higher health value
scores.
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ii. Conversely, individuals with present time orientations such as
present-fatalist and present-hedonist time perspectives will have
lower health value scores.
b. Increased experience leads to increased health value. As an
exploratory analysis, it is suspected that individuals who have more
experience with friends and relatives with illness will place more value
on their own personal health.
c. Impulsivity leads to health value. As an exploratory analysis, it is
suspected that individuals with various types of impulsivity will have
either higher or lower health values. Specifically:
i. Individuals scoring high on urgency will have lower health
value scores.
ii. Conversely, individuals scoring high on premeditation and/or
perseverance will have higher health value scores.
B4. Finally, the following direct paths to control will be estimated:
a. Impulsivity leads to perceived control. As an exploratory analysis, it is
suspected that individuals with various types of impulsiveness will
have either higher or lower perceptions of control. Specifically:
i. Individuals scoring high on urgency will have lower perceived
control scores because they tend to engage in behaviours they
later regret (Whiteside & Lynum, 2001), suggesting less than
optimal personal control.
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ii. Conversely, individuals scoring high on premeditation and/or
perseverance will have higher perceived control scores because
they have the ability to think and reflect on the consequences of
an act before engaging in that act (Whiteside & Lynum, 2001).
b. Time perspective leads to perceived control. As an exploratory
analysis, it is suspected that individuals with various time orientations
will have either higher or lower perceptions of control. Specifically:
i. Individuals with future time orientations and those who consider
future consequences will have higher perceived control scores.
ii. Conversely, individuals with present time orientations such as
present-fatalist and present-hedonist time perspectives will have
lower control scores.
c. Healthy behaviours leads to increased perceived control. Unlike the
theory of planned behaviour, which hypothesizes that control is
antecedent to health behaviours, in the current study it is hypothesized
that health behaviours will lead to higher perceptions of control.
C1. Model 2 (see Figure 2) will investigate the same abovementioned paths as
Model 1, with the exception that this second model will estimate a path from
control to health behaviours rather than from health behaviours to control.
D1. Model 3 (see Figure 3) is a mediational model that will test whether the
relationship between control and risk perception as well as the relationship
between experience and risk perception is mediated by: a) time perspective
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variables, b) health behaviours, and, c) health value. This model is guided less by
theory than by an exploration of the potential mediating role of these variables.
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Figure 1
Hypothesized Path M odel 1
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Figure 2
Hypothesized Path M odel 2
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Figure 3
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CHAPTER II
METHOD
Participants
Participants were 323 male and female University of Windsor undergraduate
students recruited from the Psychology participant pool, who received partial course
credit for their participation. Participants’ ages ranged from 17 to 26 with a mean age of
20.64 years (SD = 1.84). No significant age difference between males and females was
observed. The sample consisted of 82.4% females (n = 267). Approximately 71% of the
sample reported their ethnicity as Caucasian (n = 230), with the remainder classified as
Black (4%, n = 13), Asian (9.6%, n = 31), East Indian (9.9%, n = 32), and Other
(including Middle Eastern, Native Americans, Hispanic; 5.6%, n = 18). Moreover, 98%
of the sample reported having no children. Roughly half reported that they were in a
dating relationship (53.4%, n = 173), and only 2.8% of the total sample reported being
involved in a common-law relationship or married (n = 9).
As Harris and Middleton (1994) note, a young, healthy sample of participants is a
valuable area for studying unrealistic optimism in risk perception, as the consequences of
unhealthy behaviours are likely to be uncertain and remote. In addition, since behaviours
set at an early age have the potential for long-term health consequences, the study of
variables that influence the adoption of healthy lifestyles and influence risk perception in
this age group is important in order to provide youth with appropriate information and
interventions. With respect to specific health behaviours, approximately 67% of the
sample reported that they never use tobacco (n = 218) with the rest of the sample
acknowledging occasional to regular tobacco use. Approximately 21% of the sample
reported regularly eating five or more servings of fruit and vegetables daily {n - 68), and
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approximately 27% of the sample reported regularly avoiding fat and saturated fat in their
diets ( n - 88). Approximately 35% of the sample reported regularly engaging in
moderate exercise, three to five times per week (n = 114), and approximately 29% of the
sample reported regularly engaging in exercises to develop muscular strength (n = 94).
Approximately 30% of the sample reported regularly engaging in leisure time physical
activities (n = 96). Approximately 53% of the sample reported knowing the warning
signs of cancer, diabetes, heart attack, and stroke (n = 164), and 56% of the sample
reported receiving regular medical screening tests, immunizations, and booster shots (n =
182). Approximately 14% of the sample reported regularly engaging in monthly
breast/testicle self-exams (n = 44). This last statistic is consistent with other research
which has found that 8-14% of college men practice regular testicle exams (Courtenay,
McCreary, & Merighi, 2002). Finally, with respect to emotional health, approximately
23% of the sample reported that they manage stress well (n = 74), and approximately
86% of the sample reported that they have close friends, relatives, or others they could
call on for support (n = 277). Table 1 reports the experience participants had with the
various chronic illnesses.
Procedure
Participants were recruited via the Psychology department participant pool, and
were tested in groups. All students who agreed to participate were asked to sign an
informed consent form indicating the purpose of the study (see Appendix A). After
written consent was obtained, the researcher distributed the package of questionnaires.
All questionnaires were numbered, and participants did not provide any identifying
information, thus ensuring confidentiality. Participants completed all self-report
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measures and testing lasted approximately 30-40 minutes. All participants were treated
in accordance with the Ethical Principles of Psychologists and Code of Conduct
(American Psychological Association, 2002).
Measures
The Health Assessment Protocol, based on Weinstein’s (1987) research contains
subsections measuring perceived risk, perceived controllability, and experience with lung
cancer, breast cancer, colon/colorectal cancer, heart attack, stroke, overweight, and Type
II diabetes (see Appendix B). Perceived risk (and thus optimistic bias) was measured
directly, with a question asking, “Compared to other students my age and sex, my
chances of getting (problem) in the future is: much below average, below average, a little
below average, average, a little above average, above average, much above average.” In
analyzing the comparative risk judgments, the seven possible responses were assigned
numerical values ranging from -3 (much below average) to +3 (much above average).
Judgments at the midpoint of this scale indicated that one’s risk was seen as equal or
“average” to that of one’s average peer, judgments below the midpoint of the scale
indicated that one’s risk was seen as less than that of one’s average peer, and judgments
above the midpoint of the scale indicated that one’s risk was seen as greater than that of
one’s average peer. Thus, in this sample, mean values less than zero indicated an
optimistic bias, and the larger the departure from zero, the greater the optimism.
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Table 1
Participants ’Experience with Chronic Illness (n = 323)

No experience Acquaintances

Illness

n

%

n

Close Friends

n

%

%

Relatives

n

%

Self

Parents

n%

n

Lung Cancer

153 47.4

92

28.5

32

9.9

85

26.3

— —

—

Breast Cancer

95 29.4

117

36.2

86

26.6

85

26.3

10

3

—

206 63.7

57

17.6

12

3.7

58

17.9

2

.01

--

Heart Attack

48 14.8

100

30.9

90

27.8

163

50.5

21 6.5

__

Stroke

62 19.1

112

34.6

67

20.7

151

46.7

12 3.7

—

Overweight

24

7.4

90

27.8

128

39.6

170 52.6

99 30.6

105 32.5

76

23.5

54

16.7

136 42.1

28 8.7

Colorectal

Diabetes

%

31 9.5
—

Note. Acquaintances = Acquaintances or acquaintances’ parents; Close friends = Close friends or close
friends’ parents.
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Perceived controllability of these chronic conditions was assessed on a 5-point
Likert scale ( 1 = 1 can’t do anything that affects the chances of this happening, 5 = 1 can
completely control the chances that this will happen). In line with testing personal
perceptions of controllability, “I” statements rather than “people in general” statements
were used. Past experience with these conditions were rated on a 6-point Likert scale (1
= don’t know anyone this has happened to, 6 = has happened to me once or more than
once). Table 2 reports the mean control and experience values for all illnesses.
The Health Value Scale consisted of two separate measures. The first measure is
a brief, 4-item self-report questionnaire that examined the importance a person places on
his/her general health (Seeman & Seeman, 1983). Participants rated on a 5-point Likert
scale (1 = strongly disagree, 5 = strongly agree) the extent to which they agreed with the
items. Seeman and Seeman (1983) report adequate reliabilities (a = 0.65). Research
investigating this measure’s validity is limited; however, this scale is a frequently used
measure of health value (Conner & Norman, 1996).
Four face valid items were added to this scale by the researcher with the goal of
increasing the reliability and validity of the measure. These items were: “I take my
health seriously”, “Maintaining or achieving good health is among one of my top values”,
“It is important to me to maintain or achieve good health”, and, “I value my health.”
Cronbach’s a = 0.86 for these four items in the present sample. Additionally, this scale
correlated moderately (r = .64) with the Seeman and Seeman (1983) measure (see
Appendix C).
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Table 2
M ean Control Perceptions and M ean Experience fo r A ll Chronic Illnesses (n = 323)

Experience

Control

Disease

Mean

SD

Mean

SD

Lung Cancer

3.54

1.01

2.12

1.26

Breast Cancer

2.20

1.08

2.50

1.25

Colorectal Cancer

2.53

1.16

1.76

1.17

Type II Diabetes

3.03

1.15

2.75

1.45

Stroke

2.96

1.06

2.94

1.28

Heart Attack

3.42

0.95

3.12

1.21

Obesity

4.35

0.88

3.89

1.36
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The UPPS Impulsive Behavior Scale (UPPS; Whiteside & Lynam, 2001) is a 44item self-report questionnaire that assesses four distinct areas of impulsive behaviour (see
Appendix D). Participants rated on a 5-point Likert scale (1 = strongly disagree, 5 =
strongly agree) the degree to which they endorsed each item. The UPPS consists of four
factors, labelled (lack of) Premeditation, which includes statements such as, “I have
trouble controlling my impulses” (a = 0.91), Urgency, which includes statements such as
“When I am upset, I often act without thinking” (a = 0.86), Sensation Seeking, which
includes statements such as, “I sometimes like doing things that are a bit frightening” (a
= 0.90), and (lack of) Perseverance, which includes statements such as, “Once I start a
project, I almost always finish it” (a= 0.82). The correlations among scales range from
0.45 for premeditation and perseverance to zero for premeditation and sensation seeking,
with an average correlation of 0.22. Each of the four components is related to distinct
aspects of personality. For example, (lack of) premeditation and (lack of) perseverance
are related to conscientiousness, urgency is associated with neuroticism, and sensation
seeking was associated with extraversion. The validity of this measure has been
established via its association to various established measures of impulsivity (Whiteside
& Lynam, 2001). Further each of the four traits has been associated with different
behaviours and outcomes (Miller, Flory, Lynam, & Leukefeld, 2001).
The Consideration o f Future Consequences Scale (CFC; Strathman et al., 1994) is
a 12-item, self-report questionnaire that measures the extent to which people consider
distant versus immediate consequences of potential behaviours (see Appendix E).
Participants rated on a 5-point Likert scale (1 = extremely uncharacteristic, 5 = extremely
characteristic) the extent to which they consider future consequences as opposed to focus
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on immediate concerns. Sample items include, “My behaviour is only influenced by the
immediate (i.e., a matter of days or weeks) outcomes of my actions.”, and, “I am willing
to sacrifice my immediate happiness or well-being in order to achieve future outcomes.”
Data collected from various samples of college students (Strathman et al., 1994) suggest
that this measure has acceptable reliability (as range from 0.81 to 0.86 across four
college samples; Strathman et al., 1994). Retest correlations range from 0.76 after 2
weeks and 0.72 after five weeks (Strathman et al., 1994). The validity of this measure
has been demonstrated by moderate correlations with established psychological
constructs, including the future time perspective scale of the ZTPI (r = 0.43) and the
Deferment of Gratification Scale (r = 0.47; Strathman et al., 1994).
The Zimbardo Time Perspective Inventory (ZTPI; Zimbardo & Boyd, 1999) is a
56-item self-report questionnaire that measures individual differences in time orientation
(see Appendix F). Participants rated on a 5-point Likert scale (1 = very uncharacteristic,
5 = very characteristic) the degree to which they agreed with each of the statements. The
ZTPI is composed of five factors. For the purposes of this study, only three factors were
used; present-hedonistic, present-fatalist, and future time orientation. Present-hedonistic
time orientation measures an orientation towards present pleasure and sensations, and
includes items such as, “Taking risks keeps my life from becoming boring,” and “When
listening to my favorite music, I often lose all track of time” (a = 0.79). Present-fatalistic
orientation measures a helpless and hopeless attitude towards life and the future, and
includes items such as, “My life path is controlled by forces I cannot influence” and,
“You can’t really plan the future because things change so much” (a = 0.74). Finally,
future time orientation measures striving for future goals and rewards, and includes items
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such as, “I am able to resist temptations when I know that there is work to be done” and,
“It upsets me to be late for appointments” (a = 0.77). Retest reliability at four weeks
ranged from .70 to .80 for these factors. Validity for this measure has been demonstrated
by correlations between established psychological constructs to each of the five sub scales
(Zimbardo & Boyd, 1999).
The Lifestyle and Health questionnaire used in this study is adapted from Insel,
Roth, Rollins, and Petersen (1998; see Appendix G). The original questionnaire contains
7 sections: tobacco use, alcohol and other drugs, nutrition, exercise/fitness, emotional
health, safety, and disease prevention. For the purposes of this study, 6 subsections were
used: tobacco use (e.g., “I avoid using tobacco”), alcohol and other drugs (e.g., “I avoid
using alcohol or other drugs as a way of handling stressful situations or problems in my
life”), nutrition (e.g., “I limit the amount of fat and saturated fat in my diet”),
exercise/fitness (e.g., I engage in moderate exercise for 20 to 60 minutes, three to five
times a week”), disease prevention (e.g., “I know the warning signs of cancer, diabetes,
heart attack, and stroke”), and emotional health (e.g., “I manage stress well”). The
behaviours covered in this test are those that are recommended for most adults in order to
maintain a healthy lifestyle. Participants rated on a 3-point Likert scale (0 = never, 2 =
almost always) the extent to which they endorsed the health items. Subscale and total
calculations can be computed.
Finally, a brief demographics measure was also added to the questionnaire
package (see Appendix H). This demographics page included information regarding age,
gender, ethnicity, religion, relationship status, and parenting status.
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CHAPTER III
RESULTS
Preliminary Data Analyses
Data analysis was conducted in stages. Preliminary data analyses were performed
using SPSS 10.0 for Windows. All measures were tested for accuracy of data entry,
missing values, normal distribution patterns, and the presence of outliers. An inspection
of histograms with normal probability curves showed that none of the measures had
significantly skewed distributions or significant kurtosis. The one expected exception
was male risk of breast cancer, which was highly skewed in the direction of optimistic
bias. Thus, male control, experience, and risk for breast cancer were deleted from the
analyses. Four cases were deleted to prevent the confounding of significant results,
because the participants’ ages fell outside the intended range (17-25). Asides from this
minor issue, no outliers were detected. Six students did not indicate their age and gender.
In the rare case where a participant did not answer a question, the sample mean for the
item was imputed. The total number of participants retained for analysis was 323.
Reliability analyses were performed on all questionnaires prior to using them in
correlations, t-tests, analysis of variance (ANOVA), and both regression and path
analyses. Cronbach’s alpha coefficient for the questionnaires were as follows:
Premeditation (a = .84), Urgency (a = .89), Perseverance (a = .83), Sensation Seeking
(a

= .90), Present Hedonistic (a = .82), Future (a = .78), Present Fatalistic (a = .74),

Consideration of Future Consequences (a = .81), Health Value (a = .84), and Health
Behaviours (a = .82). Thus, all scales had acceptable inter-item reliabilities (Nunnally,
1978). Individual participants’ scores on control, risk perception, and experience were
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averaged across all illnesses to form a mean score for each of these variables. Although
this leads to a loss of information with respect to participants’ specific experiences, risk
perception, and control perceptions for each illness, it allows for the testing of a general
model of risk perception.
Descriptive Statistics, Correlations, T-test Analyses, andANOVAs
Table 3 presents the correlation matrix, means, and standard deviations for all
measures. Given the large number of variables entered into the correlation matrix, a
Bonferroni correction was applied to the experiment alpha of .05 to reduce the possibility
of a Type I error.
Table 4 presents the t-test analyses of the comparative risk judgments for all
health problems using the full sample. Consistent with hypotheses, a significant
optimistic bias was demonstrated for most illnesses with the exception o f breast cancer
and heart attack. Of note, there was a significant difference in mean risk for lung cancer
for tobacco users as compared to nonsmokers t, (310) = 7.016,/? <.001, with tobacco
users perceiving a higher risk for lung cancer in the future (A/ smokers = -.005,
nonsmokers = -1.38). Tobacco users also had a significantly higher mean risk for stroke
(M smokers = -.005, nonsmokers = -.42), t, (310) = 2.197,/? = .029. Interestingly,
tobacco users as a group rated their risk of getting lung cancer or having a stroke as
slightly less than average. Mean risk for heart attack for tobacco users versus
nonsmokers approached significance (M smokers = .009, nonsmokers = -.26)
t, (310) =1.97,/? =.050.
Table 5 presents the mean gender differences for all measures. Further, the
results of independent samples t-tests revealed a significant gender difference for risk of
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breast cancer (calculated before deleting male breast cancer variables), t, (315) = 11.24, p
< 001; and risk of stroke t, (315) = 2.17, p = .031, with women perceiving a higher mean
risk of breast cancer in the future (M female = -.009, male = -2.39), and women also
perceiving a higher mean risk of stroke in the future (M female = -. 19, male = -.64).
Table 6 presents the results of independent samples t-tests of gender differences for
specific health behaviours.
Table 7 presents the Bonferroni corrected mean ethnic differences for all
measures along with the results of post-hoc Tukey HSD tests. There were no significant
ethnic differences for risk perception for each separate chronic illness. Table 8 presents
the Bonferroni corrected mean ethnic differences for specific health behaviours along
with the results of post-hoc Tukey HSD tests.
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Table 3

4.
3.
5.
.273* -.155 -.014
.061 .074 .031
.107 .076
.142*

6.
7.
.043 -.089
.097
.032
.130
.084
.165*
-.020
-.304* .348*
.042

9.

13.
10.
11.
12.
Mean
.044
.088
-.263* -.50
.109
.032 -.130
.045 .184* 3.18
.102
.065 -.072
.111
.142
2.74
.121
-.043
.222* .103
.014
.168* .289* 28.27
-.280* .402* -.388* -.199* .510* .142 38.70
.159 -.227* -.033 38.74
.107 -.168* .575*
-.365* .476* -.178* -.386* .594* .232* 36.81
-.255* .342* .395* -.043 -.271* 33.68
-.285* -.449* .558* .284* 42.69
.408* -.330* -.017 49.26
-.375* -.278* 22.01
.278* 46.59
38.84
8.
.134
-.152

1
©

2.
-.293*

m
°.r

Measures
1. Risk Perception
2. Control
3. Experience
4. Health value
5. Premeditation
6. Sensation Seeking
7. Perseverance
8. Urgency
9. CFC
10. Present-HED
11. Present-FAT
12. Future
13. Health

Note. All tests were Bonferroni corrected for Type I error, p - 0.0038. N = number; CFC = Consideration of Future Consequences;
Present-HED = Present-Hedonistic time perspective; Present-FAT = Present-Fatalist time perspective. * p <.0038,

SD
1.05
0.63
0.69
4.96
6.20
9.82
5.75
8.59
6.46
7.84
5.05
6.85
7.69
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Table 4
Comparative R isk Judgm ents fo r Chronic Illnesses (n= 323f

Health Problem

Mean2

SD

df

t-value

Lung Cancer

-.904

1.69

323

-9.61

<001

Breast Cancer1

-.009

1.39

266

-1.15

.252

Colon Cancer

-.941

1.43

323

-11.89

Heart Attack

-.111

1.50

323

Stroke

-.271

1.38

323

-3.54

<001

Weight Gain

-.605

1.74

323

-6.27

<.001

Type II Diabetes

-.494

1.63

-5.44

<001

o">

P

<001
.183

’Females only (n=267).
2A mean less than zero indicates an optimistic tendency to claim that one’s risk is less than average.
Comparative risk judgments could range from -3 (“much below average”) to +3 (“much above average”).
Significance levels refer to the t-tests of the hypothesis that the mean is different from zero.
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Table 5
Mean Gender D ifferences For A ll M easures (n = 317)

Female

Male

n = 267

n = 56

Measure

Mean SD

Mean SD

df

t

P

Age

20.64 1.83

20.65 1.88

316

.88

.992

Overall Risk

-.47

1.04

-.65

1.07

316

1.13

.26

Control Perception

3.14

.63

3.37

.63

316

-2.40*

.017

Experience

2.72

.66

2.81

.86

316

-0.84

.400

Health Behaviours

39.18 7.54

36.94 8.57

316

1.89

.059

Health Value

28.26 4.96

28.23 4.61

316

.03

.974

Urgency

33.64 8.52

33.27 8.05

316

.29

.775

Premeditation

38.71 5.89

38.61 7.06

316

.11

.911

Perseverance

36.83 5.73

36.55 5.67

316

.33

.744

Sensation Seeking

37.53 9.45

44.45 9.48

316

-4.79* <001

Present-fatalistic

21.80 4.84

22.75 5.49

316

-1.26

.207

Present-hedonistic

48.84 7.73

51.25 8.20

316

-2.02*

.044

Future

47.03 6.61

43.98 7.62

316

2.94*

.004

CFC

42.89 6.29

41.29 7.09

316

1.62

.105

Note: CFC = Consideration of Future Consequences.
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Table 6
M ean Gender D ifferences fo r H ealth Behaviours (n = 317)

Female

Male

n = 267

n = 56

Health Behaviour

Mean SD

Mean SD

df

Tobacco use

7.59

3.75

6.22

4.10

316

2.24* .029

Alcohol use

6.86

1.44

6.31

2.03

316

1.84

.071

Nutrition

4.31

1.88

4.00

2.06

316

.99

.326

Fitness

4.55

2.06

5.69

2.17

316

Disease Prevention

8.40

2.09

7.45

2.24

316

Emotional Health

7.42

1.73

7.27

1.98

316

t

-3.43*
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.001

2.80* .007
.49
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Table 7
Mean Ethnic Differences For All Measures (n = 322)

Black

Caucasian

Asian

East Indian

Other
Mean

Measure

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Age

20.66

1.76

20.69

1.97

20.84

2.28

20.50

1.94

Overall Risk

-.45

1.01

-1.07

1.12

-.39

1.29

-.59

Control Perception

3.19

.59

3.12

.76

3.21

.861

Experience

2.82'

.65

2.282

.472

Health Behaviours

39.631 7.35

36.50

Health Value

28.33

5.02

Urgency

33.39

Premeditation

SD

df

’ 20.33

1.78

4,313

.266

.900

.99

-.82

1.03

4,319

1.68

.154

3.09

.64

3.11

.69

4,319

.278

.892

2.462 .859

2.62

.65

2.69

.76

4,319

4.04*

.003

6.19

35.642 7.49

37.00

9.49

39.05

8.31

4,317

2.74*

.029

29.31

3.35

28.61

4.54

26.97

5.16

28.50

5.44

4,318

.746

.561

8.47

34.31

8.27

33.52

9.42

35.62

8.50

33.72

9.48

4,319

.494

.740

38.82

5.99

38.46

6.12

39.48

5.66

37.50

7.34

38.05

7.61

4,319

.498

.737

Perseverance

37.54

5.57

34.33

5.05

34.26

4.93

35.56

6.75

35.72

6.23

4,318

3.66

.006

Sensation Seeking

39.30

9.97

36.33

9.73

36.00

10.54

38.47

9.37

38.33

6.81

4,318

.987

.415

Present-fatalistic

21.07'

4.34

23.33

5.58

24.032 6.05

26.282 6.27

22.00

4.07

4,318

Present-hedonistic

49.30

7.95

40.83

7.66

48.26

8.61

50.78

6.71

49.26

7.84

4,318

1.04

.385

Future

47.34

6.74

45.16

5.65

43.77

7.05

44.31

7.07

46.78

6.51

4,318

3.10

.016

F

P

10.21* <001

41.15
40.71
7.03
40.09 6.02
44.28 6.61
4,319
3.02
.018
6.24
7.72
43.28
CFC
Note. All tests were Bonferroni corrected for Type I error, p = 0.0035. Means with identical superscripts are not significantly different. CFC = Consideration
of Future Consequences
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Table 8

Ethnicity

Caucasian

Black

Asian

East Indian

Other

Measure

Mean SD

Mean SD

Mean SD

Mean SD

Mean SD

Tobacco use

7.38

3.82

7.46

4.05

7.06

4.04

7.22

3.96

8.17

3.53

4,319

.26

.906

Alcohol use

6.79

1.44

7.54

.877

6.00

2.25

6.93

1.58

7.17

1.29

4,319 3.19

.014

Nutrition

4.41

1.91

3.00

1.73

4.10

1.83

4.28

1.90

3.61

1.65

4,319 2.40

.050

Fitness

4.95

2.07

3.75

2.09

4.13

1.84

3.94

2.45

5.11

2.03

4,317 3.25

.012

Disease Prevention

8.531 1.98

7.50

1.83

7.48

2.29

7.432 2.60

8.22

2.53

4,317 3.58* .007

Emotional Health

7.52

1.67

7.50

1.68

6.87

2.01

7.19

6.78

1.66

4,317 1.66

Note. All tests were Bonferroni corrected for Type I error p
* p <.008.

= 0.08.

2.09

df

F

Means with identical superscripts are not significantly different.

P

.159
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Multiple Regression Modelling
Standard multiple regression analyses were performed prior to full model testing
in order to determine which specific time perspective and impulsivity subfactors would
be entered into the path models (see Figures 1, 2, & 3). Residual scatterplots of the
multiple regression equations were examined to test the assumptions of normality,
linearity, and homoscedascity (Tabachnick & Fidell, 2001). Analyses of the residual
scatterplots indicated that the residuals were normally distributed about the predicted
dependent variable scores, the residuals had a linear relationship with the predicted
dependent variable scores, and the variance of the residuals about the predicted
dependent variable scores was approximately equivalent for all the predicted scores.
Consequently, the results were valid and could be interpreted.
Based on Weinstein’s (1987) research on risk perception and optimistic bias,
multiple regression was performed with control and experience as predictors, and risk
perception as the criterion variable. When these two variables were entered
simultaneously, the overall regression equation was significant, R2 = .171, F (2, 320) =
32.92, p < .001. The results are presented in Table 9. Thus, experience and control
perceptions, taken together, accounted for 17.1% of the variance in risk perception. Both
experience and control were significant predictors. Consistent with previous research,
risk perception was lower for illnesses seen as more controllable and higher for illnesses
with which people had more experience. The addition of health behaviours and health
value in the standard regression equation produced an improved model, R2 = .245, F (4,
318) = 25.76, p < .001. The results are presented in Table 10.
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Table 9
Summary o f Standard M ultiple Regression Analysis fo r Experience and Control
Perceptions Predicting R isk Perception (n = 323)

Predictor

B

SEB

13

Experience

.445

.078

.292

-.514

.084

-.311

Control

P

sr2

5.72

<001

.084

-6.09

<001

.096

t-value
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Table 10
Summary o f Standard M ultiple Regression Analysis fo r Experience, C ontrol Perceptions.
Health Value, and H ealth Behaviours Predicting R isk Perception (n = 323)

sr2

Predictor

B

SEB

13

Experience

.508

.076

.333

6.74

<001

.108

Control

-.435

.083

-.263

-5.29

<001

.066

Health Value

-.002

.011

-.104

-2.04

Health
Behaviours

-.003

.007

-.231

-4.45

t-value

P

.042

<001
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The linear combination o f experience, control, health behaviours, and health value
accounted for 24.5% of the variance in risk perception scores. All variables were
significant predictors of risk perception. Risk perception was lower for illnesses seen as
more controllable, with healthier behaviour, and with a higher health value. Risk
perception was higher for illnesses for which people had more experience.
As noted, there is no known empirical research on the relation between time
perspective and risk perception for chronic illnesses. Multiple regression analysis was
performed to see whether the ZTPI time perspective subfactors directly predicted risk
perception. When all three time perspective subfactors were entered simultaneously, the
overall regression equation was not significant, R2 = .008, F ( 3,319) = .892, p = .445.
Thus, the modeling of direct paths between time perspective variables and risk perception
is not feasible. Additionally, consideration of future consequences was not a significant
predictor of risk perception. As noted in the hypothesis section, it was suspected that
there might not be a direct path from time perspective to risk perception and that this
relationship would be mediated by health behaviours.
Multiple regression analysis were performed to see whether the ZTPI time
perspective measures directly predicted health behaviours. When all five time
perspective subfactors were entered simultaneously, the overall regression equation was
significant, R2 = . 134, F (3, 319)= 16.487, p = < .001. The results are presented in Table
11. Thus, the three time perspective subfactors in combination, accounted for 13.4% of
the variance in health behaviours. Inspection of the t-tests of the b-weights revealed that
present-fatalist time perspective, future time perspective, and present-hedonistic time
perspective were all significant predictors of health behaviours. Health behaviours were
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better for individuals with higher future time perspective and hedonist time perspective
scores. Conversely, health behaviours were worse for individuals with higher presentfatalist time perspective scores. Simple regression showed that consideration of future
consequences was also a significant predictor of health behaviours, predicting 8.1% of
the variance associated with health behaviours, R2 = .081,F ( l , 321) = 28.18,/?< .001
Health behaviours were better for individuals with higher consideration of future
consequences scores. Thus, direct paths between each of: present-fatalist time
perspective, future time perspective, present-hedonistic time perspectives, consideration
of future consequences and health behaviours can be modeled.
There is no known empirical research on the relation between impulsivity and risk
perception for chronic illness. Multiple regression analyses was performed to see
whether the UPPS impulsivity subfactors directly predicted risk perception. When all
four impulsivity subfactors were entered simultaneously, the overall regression equation
was not significant, R2 = .023, F (4, 318) = 1.90, p - . 112. Thus, no impulsivity
subfactors will be modelled as direct predictors of risk perception. As noted in the
hypothesis section, it was suspected that there might not be a direct path from impulsivity
factors to risk perception and that this relation would be mediated by health behaviours.
Multiple regression analysis was performed to see whether the UPPS impulsivity
subfactors directly predicted health behaviours. When all four impulsivity subfactors
were entered simultaneously, the overall regression equation was significant, R2 = .095, F
(4, 318) = 8.34, p < .001. The results are presented in Table 12. Thus, the four
impulsivity factors in combination accounted for 9.5% of the variance in health
behaviours. Inspection of the t-tests of the b-weights showed that urgency and
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Table 11
Summary o f Standard M ultiple Regression A nalysis fo r the Zim bardo Time Perspective
Factors Predicting H ealth Behaviours (n = 323)

Predictor

B

SEB

13

t-value

P

sr2

Future

.265

.065

.236

4.10

<.001

.046

Fatalist

-.394

.091

-.258

-4.34

<001

.051

.162

.057

.165

2.83

Hedonist

.005

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

.022

Risk Perception 87
Table 12
Summary o f Standard M ultiple Regression A nalysis fo r the UPPS Im pulsivity Factors
Predicting H ealth Behaviours (n = 323)

Predictor

B

SEB

13

Urgency

.003

.052

-.209

-3.58

<.001

.036

Perseverance .194

.081

.145

2.38

.018

.016

Premeditation -.187

.076

.031

.514

.608

<001

Sensation
Seeking

.045

-.007

-.127

.899

<001

.005

t-value

P
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perseverance were significant predictors of health behaviours. Health behaviours were
better for individuals with higher scores on perseverance. Conversely, health behaviours
were worse for individuals who scored higher on urgency. Thus, direct paths between
urgency, perseverance and health behaviours can be modeled. Additionally, simple
regression showed that health value was a significant predictor of health behaviours, R2 =
.083, F (1, 321) = 29.21,/? < .001. Thus, health value accounted for 8.3% of the variance
in health behaviours and can be modeled as a direct predictor. Health behaviours were
better for individuals scoring higher on health value.
Multiple regression analysis was performed to see whether the ZTPI time
perspective factors predicted health value. When all three time perspective subfactors
were entered simultaneously, the overall regression equation was significant, R2 = .057,
F ( 3, 319) = 6.435,/? < .001. The results are presented in Table 13. Thus, the three time
perspective subfactors in combination, accounted for 5.7% of the variance in health
value. Inspection of the t-tests of the b-weights indicated that future time perspective and
present-hedonist time perspective were each significant predictors of health value.
Health value was higher for people with higher present-hedonist time perspective and
future time perspective scores. Additionally, simple regression demonstrated that
consideration of future consequences was a significant predictor of health value,
predicting 4.9% of the variance associated with health value, R2 = .049, F {1, 321) =
16.47, p < .001. Health value was higher for people with higher consideration of future
consequences scores. Thus, future time perspective, present-hedonist time perspective
and consideration of future consequences can be modeled as direct predictors of health
value.
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Multiple regression analysis was performed to see whether the UPPS impulsivity
subfactors predicted health value. When all four impulsivity subfactors were entered
simultaneously, the overall regression equation was significant, R2 = .037, F (4, 317) =
3.02,/? = .018. The results are presented in Table 14. Thus, the four impulsivity factors
in combination accounted for 3.7% of the variance in health behaviours. Inspection of
the t-tests of the b-weights indicated that perseverance was the sole significant predictor
of health value and can be modeled as a direct predictor. Health value was higher for
individuals scoring higher on perseverance.
Multiple regression analysis was performed to see whether the ZTPI time
perspective factors predicted perceived control. When all three time perspective
subfactors were entered simultaneously, the overall regression equation was significant,
R2 = .026, F (3, 319) = 2.833, p = .038. The results are presented in Table 15. Thus, the
three time perspective subfactors in combination, accounted for 2.6% o f the variance in
perceived control. Inspection of the t-tests of the b-weights indicated that present-fatalist
time perspective was the sole significant predictor of perceived control. Higher scores on
present-fatalistic time perspective leads to less perceived control. Simple regression
demonstrated that consideration of future consequences was not a significant predictor of
perceived control atp - 0.50.
Multiple regression analysis was performed to see whether the UPPS impulsivity
subfactors predicted perceived control. When all four impulsivity subfactors were
entered simultaneously, the overall regression equation was not significant. Thus, no
impulsivity subfactors will be used as direct predictors of perceived control.
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Table 13
Summary o f Standard M ultiple Regression A nalysis fo r the Zim bardo Time Perspective
Factors Predicting H ealth Value (n = 323)

P

sr2

3.93

<001

.045

.035

.56

.575

<001

.166

2.73

.007

.022

Predictor

B

SEB

B

t-value

Future

.170

.043

.325

Fatalist

.003

.061

Hedonist

.105

.038
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Table 14
Summary o f Standard M ultiple Regression A nalysis fo r the UPPS Im pulsivity Factors
Predicting H ealth Value (n = 323)

Predictor

B

SEB

13

t-value

P

sr2

Urgency

.002

.035

.038

.629

.530

.001

Perseverance .123

.054

.143

2.278

.023

.016

Premeditation .008

.051

.104

1.645

.101

.008

Sensation
Seeking

.030

.002

.032

.975

<001

.0009
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Table 15
Summary o f Standard M ultiple Regression Analysis fo r the Zim bardo Time Perspective
Factors Predicting Perceived C ontrol (n = 323)

sr2

Predictor

B

SEB

13

t-value

P

Future

.001

.006

.018

.291

.771

<.001

Fatalist

-.002

.008

-.167

-2.646

.009

.021

Hedonist

.008

.005

.107

1.72

.086

.009
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Finally, a simple regression analysis found that health behaviour was a significant
predictor of perceived control, R2 = .034, F (I, 321)= 11.28,/? = .001. The results
indicated that health behaviour predicts 3.4% of the variance in perceived control.
Higher control was associated with better health behaviours. Thus, health behaviour can
be modeled as a direct predictor of perceived control.
Path Analysis
All path analysis computations were carried out with full information maximum
likelihood algorithms in AMOS 5, a structural equations software package (Arbuckle.
2003). Maximum likelihood has been the predominant estimation method in structural
equation modeling to date, and this method has the desirable qualities of being robust and
consistent (Kline, 2005).
The structural equation approach to path modeling asks whether the proposed
path model comes close to reproducing observed covariances among all the variables in
the model (Tabachnick & Fidell, 2001). Path modeling is quite flexible, and allows the
researcher to analyze complex relations among variables, including possible mediational
effects. Further, structural modeling techniques such as path analysis test all relevant
paths (Baron & Kenny, 1986). Although testing for mediation can be conducted via
regression analyses, this traditional approach does not generate overall goodness-of-fit
tests. Thus, path modelling provides information on the overall fit of the proposed
models by statistically evaluating how well a particular covariance structure model
explains the sample data (Hu & Bentler, 1998). A variety of fit statistics will be used to
evaluate the proposed model. Generally, these indices quantify the extent to which
variation and covariation in the data are accounted for by a particular model.
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Fit Indices
The chi-square statistic serves as one measure of goodness-of-fit, if assumptions
concerning sample size and normality of distribution are met. This inferential index
represents a test statistic of the goodness-of-fit of the model where the program will judge
the obtained x2 value in relation to the model’s degrees of freedom (Raykov &
Marcoulides, 2000). As the value of the x2 statistic increases, the fit of a model becomes
increasingly worse. Thus, x2 is actually a “badness-of-fit” index because the higher its
value, the worse the model’s correspondence to the data (Kline, 2005). Conversely, one
may consider the retention of the model if its probability value is higher than the preset
significance (p = .05). However, because the x2 statistic is often rejected when sample
sizes are large (Kline, 2005; Tabachnick & Fidell, 2001), various other goodness-of-fit
indices will be used.
Researchers in this area use the normed chi-square statistic to test model fit. This
value is found by dividing the chi-square value by the degrees of freedom (x2/df) (Kline.
2005). Although it is argued that there is no clear-cut guideline about what value of y?ldf
is minimally acceptable, values less than 2.0 have been recommended as indicating
reasonable fit (Kline, 2005).
The comparative fit index (CFI; Bentler, 1990) is one of a class of fit statistics
known as incremental or comparative fit indices (Kline, 2005). The CFI assesses the
relative improvement in fit of the researcher’s model compared with a baseline model,
typically the independence model (i.e., the null model) which assumes zero covariances
among observed variables (Kline, 2005). This index is normed at a minimum of 0 and a
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maximum of 1 which eases interpretation. CFI values greater than .95 are associated
with better fitting models (Kline, 2005).
The non-normed fit index (NNFI (TLI); Bentler & Bonett, 1980) like the CFI, is
based on a comparison of the proposed model to a model in which no interrelationships
are assumed among any of the variables (Raykov & Marcoulides, 2000). It is an
incremental fit index that takes into account degrees of freedom, thus accounting for
model complexity. The NNFI has the additional advantage of being relatively robust to
fluctuations due to sampling variations (Bollen, 1990). As with the CFI, a higher NNFI
value (i.e., .90 and above) indicates better model fit (Raykov & Marcoulides, 2000).
The root mean square error of approximation (RMSEA; Bentler, 1995) is an
adjusted fit index in that its formula includes a built-in correction for model complexity,
as reflected in the degrees of freedom (Kline, 2005; Raykov & Marcoulides, 2000).
Given two models with similar overall explanatory power, the simpler model will be
favored. This fit index measures the error of approximation between the researcher’s
model and the population covariance matrix. Thus, in a sense, the RMSEA is a “badnessof-fit” index in that a value of zero indicates the best fit, and higher values indicate worse
fit (Kline, 2005). A rule of thumb is that RMSEA <05 indicates close approximate fit,
values between .05 and .08 suggest reasonable error of approximation, and values >10
suggest poor fit (Hu & Bentler, 1998). Amos 5 calculates the 90% confidence intervals
for the RMSEA. This interval reflects the degree of uncertainty associated with this
index as a point estimate at the 90% level of statistical confidence. It also explicitly
acknowledges that the RMSEA is a statistic subject to sampling error. Ideally, the lower
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bound of the confidence interval is close to zero, and the upper bound is <.10 (Kline,
2005).
The adjusted goodness of fit index (AGFI) is based on the goodness-of-fit index
(GFI) which can be loosely considered to be a measure of explained variance and
covariance akin to R2 in multiple regression (Kline, 2005; Raykov & Marcoulides, 2000).
Unlike the GFI, the AGFI accounts for the number of model parameters (akin to the
adjusted R2 in multiple regression). It is currently viewed that models with an AGFI in
the mid-. 90s or above represent a reasonably good approximation of the data (Raykov &
Marcoulides, 2000).
Finally, the expected cross validation index (ECVI; Cudek & Browne, 1983)
estimates overall discrepancy. Thus, this fit index accounts for the error of
approximation (discrepancy from population covariance; model error) and the
discrepancy of estimation which arises due to the lack of correspondence between the
sample and the population (sampling error) to form an evaluation of overall discrepancy
(McCallum, Roznowski, Mar, & Reith, 1994). Lower relative values indicate less overall
discrepancy. This index arguably provides a rough measure of cross-validation with one
sample, because it estimates how well a solution obtained in a particular sample is likely
to fit in the population (McCallum et al., 1994).
Model Estimation
Three models were evaluated using covariance matrices with Amos 5 (Figures 1,
2, & 3). Each model was compared with its null model o f independence which specifies
zero correlations among all measures; its rejection suggests a more elaborate model is
needed to account for the observed data. The alternative hypothesized structural models
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specified the relationships among variables to be estimated. Model 1 estimated direct
paths from control perceptions to risk perception, experience to risk perception, health
value to risk perception, and health behaviours to risk perception. Additionally, this
model estimated direct paths from experience to health behaviours, time perspective to
health behaviours, impulsivity to health behaviours, and health value to health
behaviours. Direct paths from time perspective to health value as well as from
impulsivity to health value and experience to health value were also estimated. Finally,
direct paths from time perspective to control and health behaviours to control were
estimated. Note that although the initially hypothesized model theorized direct paths
from impulsivity to risk perception and time perspective to risk perception, regression
analyses did not find any significant impulsivity or time perspective indicators for this
endogenous variable. Additionally, although the initially hypothesized model theorized
direct paths from impulsivity to control, results of regression analyses did not identify
any significant impulsivity indicators for this endogenous variable. Model 2 estimated an
alternative model, reversing the path from health behaviour to control. Model 3
estimated yet another alternative model where the relations between control and risk
perception and experience and risk perception were mediated by health value and health
behaviours. It should be noted that although the hypothesized model theorized direct
paths from time perspective to risk perception, regression analyses did not find any
significant time perspective indicators for this endogenous variable.
Table 16 shows the fit indices for the various models. The independence model
was readily rejected by all indices. Model 1 showed moderately good fit (see Figure 4).
Standardized path loadings and error variances for Model 1 are shown in Table 17.
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Model, 2, which was equivalent to Model 1 with the path from health behaviours
to control reversed, showed slightly better fit than this first model (see Figure 5). The
results are presented in Table 16. Importantly however (and the critical reason for this
analysis) the path from control to health behaviours was not significant. Standardized
path loadings and error variances for Model 2 are shown in Table 18.
Finally, Model 3 (see Figure 3) was misspecified by all indices (see Table 16).
Standardized path loadings and error variances for Model 3 are shown in Table 19.
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Table 16
Goodness-of-fit Indices fo r H ypothesized an d R especified M odels

NNFI CFI AGFI

Model

3C2 (df)

Null 1

809.031(55)

<.001

14.710 .000 .000

.547

.206

Model 1 37.349(21)

.014

1.779 .943 .978

.937

.049

.021 .074

.395

Model la 35.356(21)

.026

1.684 .945 .974

.944

.046

.016 .072

.321

Null 2

:809.031(55)

.000

14.710 .000 .000

.547

.206

.194 .219 2.581

Model 2 36.594(21)

.019

1.743 .946 .979

.937

.048

.020 .073

.393

Model 2a 46.480(22)

.002

2.113

.910 .956

.930

.059

.035

.082

.349

P

x2/df

RMSEA

90% C.I. ECVI

.194 .219 2.581

138.325(10)

.000

13.824 .000 .000

.788

.200

.171

.230

.460

Model 3 25.710 (2)

.000

12.855 .076 .815

.776

.192

.130

.261

.161

Model 3a 30.950 (4)

.000

Null 3

7.737

.475 .790

.866

.145

.100

.194

.164

Note. NNFI = non-normed fit index; CFI = comparative fit index; AGFI = adjusted goodness-of-fit index:
RMSEA = root mean square error of approximation; C.I. = confidence interval; ECVI = expected cross
validation index.
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Table 17
Standardized Path Coefficients, Standard Error, a nd C ritical R atios fo r the H ypothesized
M odel (M odel 1)

Path
(from -> to)

Standardized Standard
Coefficient
Error

Perseverance -> Health Value

.007

.061

.096

.923

Fatalist •¥ Health Value

.114

.063

1.784

.074

Future

.090

.054

1.233

.218

Hedonist -> Health Value

.166

.038

2.787

.005

CFC

.236

.052

3.469

<001

.103

.543

2.148

.034

Health Value

Health Value

Experience

Health Behaviours

Critical
Ratio

P

Health Value

Health Behaviours

.221

.079

4.305

<.001

Perseverance

Health Behaviours

-.093

.088

-1.398

.162

Urgency

Health Behaviours

-.245

.051

-4.293

<001

Fatalist

Health Behaviours

-.185

.092

-3.048

.002

Future *■>Health Behaviours

.192

.077

2.801

.005

Hedonist

.179

.056

3.113

.002

.068

.076

1.066

.286

.160

.005

2.812

.005

-.085

.007

-1.471

.135

Health -> Risk Perception

-.228

.007

-4.471

<.001

Control

-.260

.082

-5.333

<001

.330

.075

6.835

<.001

-.103

.011

-2.075

.038

CFC
Health

Health Behaviours

Health Behaviours
Control

Fatalist

Control

Risk Perception

Experience
Health Value

Risk Perception
Risk Perception
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Table 18
Standardized Path Coefficients, Standard Error, and C ritical R atios fo r the H ypothesized
M odel (M odel 2)

Path
(from

to)

Hedonist
CFC

Health Value

Health Value

Perseverance
Future

Health Value

Health Value

Fatalist

Control

Experience

Health Behaviours

Health Value
Urgency

Health Behaviours

Health Behaviours

Standardized Standard
Error
Coefficient

Critical
Ratio

P

.200

.036

3.513

<001

.206

.051

3.109

.002

.049

.058

.729

.466

.089

.053

1.210

.226

-.130

.007

-2.350

.019

.098

.547

1.998

.046

.218

.179

4.274

<001

-.233

.051

-4.019

<.001

Fatalist

Health Behaviours

-.176

.092

-2.899

.004

Future

Health Behaviours

.195

.076

2.853

.004

.167

.056

2.920

.003

.093

.590

1.904

.057

-.093

.088

-1.396

.163

.063

.075

.986

.324

Risk Perception -.227

.007

-4.488

<.001

-.260

.081

-5.377

<001

.330

.074

6.858

<.001

-.103

.011

-2.065

.039

Hedonist
Control

Health Behaviours
Health Behaviours

Perseverance
CFC

Health Behaviours

Health Behaviours

Health Behaviours
Control
Experience

Risk Perception
Risk Perception

Health Value -> Risk Perception
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Table 19
Standardized Path Coefficients, Standard Error, an d C ritical R atios fo r the H ypothesized
M odel (M odel 3)

Path
(from

Standardized Standard
Coefficient
Error

Critical
Ratio

P

.177

.659

3.248

.001

Control -> Health Value

.068

.398

1.867

.062

Control -> Risk Perception

-.263

.082

-5.327

<001

Experience

Health Value

.103

.398

1.867

.062

Experience

Health Behaviours

.131

.608

2.419

.016

Experience

Risk Perception

.333

.075

6.777

<.001

Risk Perception -.231

.007

-4.820

<.001

-.129

.010

-2.686

.007

to)

Control

Health Behaviours

Health Behaviours
Health Value

Risk Perception
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Figure 4
Path Model 1
FUTURE TIME
PERSPECTIVE

(. 979 )

CONTROL
FATALIST TIME
PERSPECTIVE

H E D O N IS T

HEALTH
BEHAVIOUR

TIME
RISK
PERCEPTION
EXPERIENCE

C O N SID H IA 'I JO N O t

FUTURE

HEALTH
VALUE

co nsequ ences

URGENCY

PERSEVERENCE

Note. All time perspective and impulsivity variables are expected to covary. Error terms
appear in parentheses and shaded boxes denote exogenous variables.
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F igure 5

Path Model 2

CONTROL
FATALIST TIME
PERSPECTIVE

H EDO NIST

HEALTH
BEHAVIOUR

TIME

(. 861 )

RISK
PERCEPTION

CONSIDERATION OE
FUTURE
CONSEQUENCES

URGENCY

HEALTH
VALUE

Note. All time perspective and impulsivity variables are expected to covary. Error terms
appear in parentheses and shaded boxes denote exogenous variables.
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Respecification/Modification

With respect to Model 1, it was believed that a more parsimonious model could
be found that would better represent the data. For example, as noted in Table 17, some
structural paths were not significant, specifically: a) present-fatalist time perspective to
health value, b) future time perspective to health value, c) perseverance to health value,
d) perseverance to health behaviour, e) consideration of future consequences to health
behaviours, and f) present-fatalist time perspective to perceived control. The alternative
model (Model la, Figure 6) represents a statistically driven variation of the full model
where all 6 nonsignificant paths were deleted. This statistically driven modification was
considered appropriate given the exploratory nature of this research. Specifically,
although it was hypothesized that time perspective variables and impulsivity variables
would have an effect on risk perception, perceived control, health value, and health
behaviours, which of these exogenous variables would have an effect on their
endogenous counterpoints was unknown (asides from some extrapolation of the results
from regression analyses).
Importantly, the results of Model 1 indicate that the two hypothesized paths: a)
from perseverance to health behaviours and, b) from perseverance to health value were
not significant. These were the only two proposed paths for this exogenous variable, and
because this variable was not contributing to the path model it was removed.
Unfortunately, because this variable was removed, the researcher was unable to test
nested modified models as planned. However, comparison of nonnested models can be
computed via the Tucker-Lewis index (TLI; Tucker & Lewis, 1973); larger values
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indicate superior fit in the target model over the baseline model. The fit of Model la is
presented in Table 16. The TLI indicated that Model la resulted in an improved fit
(TLI = .122) over the baseline model (Model 1). Additionally, the ECVI indicated that
Model la was superior to Model 1 with respect to having a lower overall discrepancy.
With respect to Model 2, it was believed that a more parsimonious model could
be found that would better represent the data. For example, as noted in Table 18, five
structural paths were not significant. These were the paths from: a) perseverance to
health value, b) future time perspective to health value, c) control perceptions to health
behaviours, d) perseverance to health behaviours, and e) consideration of future
consequences and health behaviours. As with Model 1, the exogenous variable
perseverance was removed from the model because its paths to health behaviour and
health value were not significant. The alternative model (Model 2a) represented a
statistically driven variation of the full model where all 5 nonsignificant paths were
deleted. The fit of Model 2a is presented in Table 16. Interestingly, inspection of the fit
indices as well as calculation of the TLI demonstrated that Model 2a resulted in a
decrement in fit (TLI = -.049) over the baseline model (Model 2) although the ECVI
indicated a lower discrepancy value (likely because the model was simplified and would
thus have less error of approximation).
Finally, With respect to Model 3, it was believed that a more parsimonious model
could be found that would better represent the data. For example, as noted in Table 19, 2
structural paths were not significant. These were the paths from: a) experience to health
value and, b) control to health value. The alternative model (Model 3a) represented a
statistically driven variation of the full model where the 2 nonsignificant paths were
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deleted. The fit of Model 3a is presented in Table 16. Inspection of the fit indices still
indicated poor fit however, the TLI demonstrated that Model 3a had an improved fit
(TLI = .43) over the baseline model (Model 3). The ECVI indicated that Model 3a had a
higher overall discrepancy as compared to Model 3.
The respecified Model la (Figure 6) was selected as the final model. This model
was selected for several reasons; a) Model la showed good fit as indicated by all fit
indices, b) Model la estimated a significant path from health behaviours to control which
was an important theoretical finding, c) the TLI showed a decrement in fit from Model la
to Model 2, the next best model (TLI = -0.08), d) the ECVI was lower for Model la as
compared to Model 2, indicating that Model la had less overall discrepancy
(.321 vs. .349), and, e) Model la had other paths of theoretical importance that could be
interpreted.
Testingfo r Mediation
The method outlined by Baron and Kenny (1986) for testing mediation indicates a
series of requirements that must be true for mediation to hold. The steps require that:
a) the total effect of the independent variable on the dependent variable must be
significant, b) the path from the independent variable to the mediator must be significant,
and, c) the path from the mediator to the dependent variable must be significant.
Although other researchers (e.g., MacKinnon, Lockwood, Hoffinan, & Sheets, 2002)
argue for a less stringent variation of the this model, requiring only that the predictormediator association and mediator-outcome association be significant, Holmbeck (1997)
emphasizes that if the initial predictor-criterion relationship is not significant to begin
with, one cannot discuss mediation but instead indirect effects. Thus, in situations where
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there was no significant predictor-outcome association, the term “indirect” will be used
when discussing the interrelationships among variables.
Formal tests for indirect effects for the final model (Model la) were conducted
where the significance of the indirect effect is tested through computing the product of
the direct paths for the predictor to the mediator and for the mediator to the criterion, and
using Sobel’s formula to determine the standard error of the indirect effect term (Baron &
Kenny, 1986; Kline, 2005; Sobel, 1986). The critical ratio (CR = indirect effect/standard
error; equivalent to a z-score) indicates the significance of the pathways through which
effects are mediated. A score higher than 1.96 indicates significance at p <.05.
Of particular interest were indirect effects via health behaviours. As noted
previously, no time perspective variables or impulsivity variables were significant
predictors of risk perception. However, all of these variables (with the exception of
consideration of future consequences) predicted health behaviours. Thus, the
significance of the indirect path coefficients that predicted risk perception via health
behaviours was tested. The results are presented in Table 20.
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Table 20

Indirect/Mediational Effects fo r Model la (The Final Path Model).

Paths
(From

Indirect Effect/Mediator

To)

P

z

Risk Perception

-.055

-2.56

.010

-.037

-2.42

.015

.043

2.65

.008

Experience -> Health Behaviours -> Risk Perception -.022

1.79

.073

-.051

3.04

.002

.031

2.15

.031

.030

2.06

.038

-.035

-2.20

.027

.018

1.63

.102

-.041

-2.41

.015

Health Behaviours -> Control -> Risk Perception

-.047

-2.61

.009

Health Value -> Health Behaviours -> Risk

-.052

-3.19

.001

Health Value

.042

2.48

.013

.062

3.30

<001

.041

2.63

.008

-.028

-1.85

.064

-.019

-1.70

.088

Future -> Health Behaviours
Hedonist

Health Behaviours -> Risk Perception

Fatalist -> Health Behaviours

Urgency
Future

Risk Perception

Health Behaviours
Health Behaviours

Hedonist

Risk Perception
Control

Health Behaviours -> Control

Fatalist -> Health Behaviours -> Control
Experience
Urgency

CFC

Health Behaviours

Control

Health Behaviours

Health Value

Health Value

Hedonist

Control

Health Behaviours -> Control

Health Value

Hedonist
CFC

Health Behaviours

Health Behaviours

Risk Perception

Health Value

Risk Perception

P

Note. Future = Future Time Perspective, Hedonist = Present-Hedonist Time Perspective, Fatalist =
Present-Fatalist Time Perspective, CFC = Consideration of Future Consequences.
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Figure 6

Final Path Model (Model la)
FUTURE TIME
PERSPECTIVE

.172
(. 983 )

CONTROL
FATALIST TIME
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-.260

-.190

(. 880 )

.164

H E D O N IST

HEALTH
BEHAVIOUR

-.227

TIM E

•859 )

,,181

RISK
PERCEPTION

ns

E X P E R IE N C E
.329
-.103
(. 959 )

C O M M D H IA H O N Ol-

EUTDRE
CONSEQUENCES
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HEALTH
VALUE

-.225

URGENCY

Note. All time perspective and impulsivity variables are expected to covary. Error terms
appear in parentheses and shaded boxes denote exogenous variables.
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CHAPTER IV
DISCUSSION
The goal of the present study was to contribute to research in health psychology
by selecting and testing general path models that could account for the structure of
relations between variables influencing undergraduates’ perceptions of risk of
encountering chronic illness in the future. In most models of health behaviour, perceived
risk is represented as an early link in the chain of factors resulting in health behaviours.
The present findings provide a basis for expanding these models by addressing potential
determinants of risk perceptions. As noted in the introduction, individuals who are
interested in promoting and regulating health need to understand how people think about
and respond to risk in order to better formulate effective policies. Specifically, this
research tested the link between variables previously studied in relation to risk perception
(perceived control, health behaviours, and experience with illness), as well as variables
that have not received attention with respect to risk perception (time perspective, health
value, and impulsivity).
Optimistic Bias
The first hypothesis stated that participants as a group would exhibit an optimistic
bias when making comparative risk judgments of their perception of risk for all seven
chronic diseases. As noted, the mean comparative risk judgment for a sample of
respondents is a measure of potential bias because this mean should be zero; people who
are above average in risk should balance out those who are below average in risk.
Logically, not everyone can be at less than average risk (Weinstein, 1987). Thus, a mean
less than zero suggests the presence of optimistic bias. The present study found that as a
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group, participants displayed a significant optimistic bias for five of seven chronic
conditions: lung cancer, colorectal cancer, stroke, obesity, and Type II diabetes. Thus,
participants as a whole saw themselves as less likely than the average person of their age
and sex to encounter these illnesses in the future. The two diseases where an optimistic
bias was not demonstrated were breast cancer (females only) and heart attack.
These results are consistent with past research, although some differences were
also revealed. For example, with respect to undergraduate samples, past research has
demonstrated significant optimistic bias for risk of lung cancer, diabetes (although past
studies did not distinguish between Type I and Type II diabetes), obesity, heart attack,
and cancer (Green et al., 2003; Kulik & Mahler, 1987; Weinstein, 1982, 1984). Cohn et
al. (1995) found significant optimistic bias for future risk of obesity, cancer, and diabetes
in a sample of adolescents. Weinstein (1987) found an optimistic bias for future risk of
lung cancer and diabetes but not for heart attack in a community sample. Thus, although
past research has found significant optimistic bias for heart attack in an undergraduate
sample, the present findings did not support this. Additionally, this study appears to be
the first where optimistic bias was studied with respect to breast cancer in an
undergraduate sample. The results suggest that undergraduate females do not exhibit an
optimistic bias for their risk of encountering breast cancer in the future.
There are several possible reasons why undergraduates in the present sample did
not demonstrate an optimistic bias for either heart attack or breast cancer. Firstly, there
may be increased knowledge of the prevalence of heart attacks, heart disease, and breast
cancer in the general population. This may be a function of popular media messages,
which are convenient sources of information, or possibly health education. For example,
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many national stores and products participate in fundraising for breast cancer research
and awareness (e.g., Dove beauty products, Shopper’s Drug Mart, “pink ribbon
campaigns”). Further, there is consensus among researchers that a great deal of effort has
been put into women’s health promotion in recent years, thus women may be more aware
of symptoms of breast cancer and even heart disease than in the past (Hodgetts &
Chamberlain, 2002). Further, Weinstein (1980, 1987) found evidence of an inverse
relation between the frequency of a negative event and optimistic bias, suggesting that, in
this sample, heart attacks and breast cancer may be perceived as relatively common in the
population.
Additionally, the finding of no significant optimistic bias for these two illnesses
may have been influenced by experience (which increases risk perception) and
perceptions of control (which decreases risk perception). For example, breast cancer risk
was associated with the lowest mean level of control of all seven diseases with female
participants believing they had a small amount of control over the chance of getting
breast cancer in the future. Further, breast cancer was associated with a moderate level of
experience, suggesting that participants were able to recall others in their lives with the
disease. Heart attack risk was associated with a moderate level of control, suggesting that
participants believed their actions had a moderate effect on the chances of having a heart
attack. However, heart attack was also associated with the second highest level of
experience indicating that participants were able to recall many examples of friends and
family who had a heart attack.
Obesity was associated with the highest level of control and experience; it was
also associated with an optimistic bias. Modem western culture emphasizes thinness,
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denigrates excess weight, and stigmatizes obese individuals (Schwartz & Brownell,
2004). There are data indicating that even 5 year-olds have absorbed the cultural bias
against overweight people (Cramer & Steinwert, 1998; Musher-Eizenman, Holub,
Edwards-Leeper, Persson, & Goldstein, 2003). Further, although body image is
considered to be a strongly gendered phenomenon in that girls tend to be more concerned
about being overweight, males in this sample were also biased against the possibility of
becoming obese. Thus, although there is evidence that the proportion of the population
who are overweight or obese is increasing in North America (Schwartz & Brownell,
2004), the young participants in this sample were not willing to place themselves into this
at-risk category. In this young sample, the finding that obesity was associated with an
optimistic bias may have had less to do with future health concerns as to do with the
connection between weight and attractiveness.
Colorectal cancer was associated with the least experience and the second lowest
level of control. Thus, although this is the third most common form of cancer for both
men and women in Canada, and is a leading cause of cancer death (National Cancer
Institute of Canada, 2005), it was associated with the strongest optimistic bias. It is
possible that this bias can be attributed to knowledge that colorectal cancer is a largely
preventable disease (Glaser, 2001). However, limited knowledge of this disease and
screening techniques are widespread among the general population (Wackerbarth, Peters,
& Haist, 2005). Perhaps colorectal cancer was associated with an optimistic bias because
people do not want to think about this disease. Indeed, research has shown that common
barriers to colorectal cancer screening include embarrassment, anxiety, concern of pain or
discomfort, not experiencing symptoms, and limited knowledge of the disease
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(Madlensky, Esplen, & Goel, 2004; Wackerbarth et al., 2005). Further, as compared to
other cancers, colorectal cancer is arguably not associated with as much media coverage
as lung or breast cancer, thus limiting its salience in this young population.
An interesting example of optimistic bias occurred with respect to tobacco users.
Tobacco users rated themselves at higher risk for lung cancer and stroke than participants
who do not use tobacco. However, tobacco users still demonstrated a form of optimistic
bias in that they rated their risk in the “slightly less than average” to, “average” range for
these illnesses. Further, tobacco users did not rate themselves as being at significantly
higher risk for other diseases in which smoking is a risk factor, including heart attack,
breast cancer, or colorectal cancer. These present results are consistent with a variety of
studies which have demonstrated that tobacco users minimize their risk (e.g., Chapman et
al., 1993; Reppucci et al., 1991). Thus, tobacco users in this sample also appeared
motivated to rate themselves as low risk, even though statistically, they are approximately
ten times more likely to experience certain chronic diseases such as cancer and heart
disease than are nonsmokers (Brannon & Feist, 2000). Notably, females in this study
reported significantly more tobacco use than males. This result is inconsistent with those
of the 1994-1995 National Population Health Survey (Statistics Canada, 1995) but is
consistent with the finding that more Canadian women have taken up smoking, while the
number of male smokers has declined (Shah, 1998).
Finally, asides from breast cancer, only one significant gender difference for risk
perception was found, with women perceiving themselves at higher risk for stroke than
males. This finding is consistent with past research which has asserted that males are less
likely than women to perceive themselves as being at risk for illness, injury, and a variety
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of health problems (Courtenay, 1998, 2000). This, in combination with the significant
optimistic biases for five health problems suggests that males still need to work on
accurately considering their risk of illness. This is particularly important as men and
boys have higher death rates than women and girls in every age group and for all major
leading causes of death, and are more likely than women to suffer severe chronic
conditions, fatal diseases, and live shorter lives (Courtenay et al., 2002).
Research has shown that people of all ages are motivated to distort their beliefs to
be self-serving in order to reduce the possibility that a threatening message will damage
their psychological well-being, cause anxiety, or threaten self-esteem (Kershaw, Ethier,
Niccolai, Lewis, & Ickovics, 2003). Taylor and Armor (1996) suggest that positive
illusions including optimistic bias are associated with successful adjustment to stressful
health events. For example, Taylor, Kemeny, Reed, Bower, and Gruenewald (2000)
found that unrealistic optimism was health protective in a sample of HIV infected males.
Helgeson and Taylor (1993) found that downward social comparison enhanced positive
psychological adjustment in cardiac patients. Thus, comparative optimism may be
beneficial once a person has to cope with a chronic illness, but is detrimental when a
person does not have an illness and believes they are less vulnerable than their peers.
For example, in the health domain, Harris and Middleton (1994) found that people tend to
erroneously believe they engage in risk-increasing behaviours less often and
precautionary behaviours more often than their peers. Klein (1996) demonstrated that
interventions that challenge a person’s perception that they have a healthy lifestyle and
are not at risk may lead to the possibility that the person will become less convinced of
the health relevance of their behaviours, and reduce their beliefs about changing their
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behaviours. In other words, a standard cognitive dissonance situation is introduced where
the person, upon hearing a message that challenges their beliefs, must either modify their
beliefs or actions. Additionally, experience and control perceptions likely influence
youth attitudes and beliefs about an illness, and may lead to a confirmation bias or
selective thinking about chronic disease which may in turn contribute to an optimistic
bias. Indeed, White et al. (2003) argue that prior attitudes have an effect on risk
perception, and demonstrated that people tend to listen more to risk messages that are
consistent with their prior attitudes. For example, individuals who are already in favor of
a communication (e.g., increase exercise to reduce risk of heart attack) are more likely to
consider the communication to be fair and unbiased, whereas those with an opposite
stance may find the communication unfair and potentially even “propagandists.” Thus,
health workers must be aware then, that no matter how great a person’s risk is or how
strong the evidence (e.g., quit smoking or you will die), a person’s prior attitudes may
lead them to either embrace or undervalue this evidence. In particular, young people who
are currently healthy may have little incentive to change their behaviours, particularly if
the behaviour is unappealing or inconvenient. Overall, the possibility of serious illness in
the future is a threatening idea and seems to promote the use of distortions including the
optimistic bias. Thus, a sensitive issue for health promoters is the need to reduce
optimistic bias while also allowing for psychological maintenance of self-esteem and
without activating defense mechanisms or information processing biases.
The Final Model: Paths to Risk Perception
Given these factors, attempts to reduce unrealistic optimism and increase accurate
risk perceptions are desirable, arguably as desirable as finding ways to increase self-
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protective behaviours. The final path model demonstrated that several variables impact
comparative risk perception directly as well as indirectly through health behaviours and
health value, providing health promoters with a selection of targets for educating people
in forming realistic risk appraisals. Specifically, the final selected path model indicates
that interventions may benefit from directly targeting traditional medical risk factors such
as lifestyle and family history as well as psychological variables such as control and
health value. Additionally, the results suggest that variables such as time perspective and
impulsivity affect health behaviours and health value and may also indirectly affect risk
perception. Thus, it appears to be the case that risk perceptions are not formed in an
objective, detached way and that individuals in this study were influenced by a variety of
cognitive-attitudinal, individual-difference, behavioural, and social mechanisms when
forming their risk perceptions.
Experience, Vividness, and Salience
Perhaps one way of overcoming comparative bias in young adults is to provide
interventions that are concrete, direct, and even dramatic. The finding that experience
leads to increased risk perception suggests that health promoters should make examples
of risk concrete and salient, and emphasize any form of direct or indirect experience.
Indeed, some recent research has demonstrated that the motivation to engage in
protective behaviour is associated with the vividness of images of risk, the availability of
risk message in memory, and the sensory experiences associated with the risk (Ho et a l5
2005). Stapel and Velthuijsen (1996) found that making interventions vivid and concrete
is an effective way to communicate risk. Consistent with these findings MacDonald and
colleagues (1995, 1996; MacDonald, Fong, Zanna, & Martineau, 2000) suggest that
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intoxicated individuals are likely to attend to the aspects of their environment that are
most salient. These researchers conclude that it may be necessary to provide strong,
vivid, and clear messages about the potential negative consequences of engaging in
unhealthy behaviours such as unprotected sex. This can be translated to interventions in
the present sample - by emphasizing any experience a person may have had with illness
may provide one mechanism for making risk images vivid and more salient. For
example, many health promoters may already discuss family history and issues regarding
genetic transmission when attempting to communicate risk perception with a client.
However, messages about genetics and probability are often confusing to laypeople
(Harris, 1996), thus, it may be more effective to have the client actively recall anyone
(i.e., grandparents, parents, parents of friends, friends) who has been diagnosed with a
chronic illness. This active recall or visualization not only makes an image more
available in memory, but could potentially provide a way to dispel stereotypes about the
“typical” or “average” person with an illness. Additionally, Millstein and Halpem-Fisher
(2002) suggest that programmes should emphasize the meaning and impact of negative
outcomes rather than simply the probability of their occurrence. As an example, these
researchers suggest having youth exposed to other youth with ADDS to help to
personalize and make vivid the reality of negative outcomes. The finding of an
optimistic bias for 5 of 7 chronic diseases in the present research suggests that it may
have been easy for an “average” student to remain faceless in comparative risk
judgments, thus providing participants with the rationale to rate themselves as having
lower risk. For example, Alicke, Klotz, Breitenbecher, Yurak, and Vredenburg (1995)
found that risk ratings change as the rating target changes from a friend to a person met
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briefly to an anonymous student. Discovering and challenging stereotypes about the
“typical” or “average” person who is susceptible to a given disease by actively bringing
to mind any past experience a client may have had may be an effective way to produce
more realistic risk appraisals.
The importance of underscoring experience and emphasizing active recall in
interventions may be relevant when working with individuals of various cultures. For
example, in the present study, both Asian and Black participants reported significantly
less close-hand experience with disease than did Caucasian participants. Although this
result may be accurate, it is also somewhat surprising for the Black sample because
research has demonstrated that in North America, this group has a shorter life
expectancy, increased cardiovascular disease rates, higher cancer mortality, a greater
chance of being overweight, and a higher incidence of diabetes than do their European
American counterparts (Courtenay et al., 2002; Kagawa-Singer, Kuanyika, Lex, &
Markides, 1995). Conversely, Asian Americans have the lowest death rate of any racial
or ethnic group in the United States (Courtenay et al., 2002).

Notably, this study had

relatively small numbers of ethnic minority participants and thus, the present results
should not be generalized to all Asian and Black individuals. For example, the students
who participated in this study may not be representative of the general population with
respect to variables that influence health and health behaviours such as socioeconomic
status, education, and health knowledge. However, these results do demonstrate a trend
that may be useful to examine in future research. In any case, even if the client is unable
to provide examples of people with illness, the health provider should provide vivid and
concrete hypothetical examples. Stapel and Velthuijsen (1996) note that this type of
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communication is more effective when there are similarities between the examples
(“victims”) and target suggesting that a sensitive consideration of culture, gender, and life
circumstances is warranted. Both health providers and peers are often seen as credible
information sources (Bennett-Johnson & Millstein, 2003), although having a peer as the
source of information may be more salient (Kok, Schaalma, Ruiter, van Empelin, and
Brug, 2004).
Although increasing drama and vividness may be an effective way to increase
accurate risk appraisal, Kok et al. (2004), in line with Leventhal (1970), caution that high
levels of fear arousal may inhibit risk appraisal through the initiation of denial and
defensive avoidance. These researchers note that the use of fear arousal appears to be
popular in mass media campaigns and they cite the recent initiative from the Canadian
government depicting the negative consequences of smoking on cigarette packages as an
example of this fear arousing communication. Kok et al. (2004) suggest that providing a
fear inducing message will be less likely to arouse defenses if people are also provided
with strategies and coping methods that provide them with some control (e.g., call a
hotline). In other words, fear messages are more likely to be effective when they are
paired with information that increases a person’s efficacy and information about how to
avoid negative consequences. Indeed, the Canadian government has provided consumers
with this type of efficacy information on the inside of their tobacco packages (Strahan,
White, Fong, Fabrigar, Zanna, & Cameron, 2002).
The Role o f Health Value
Health value is a potentially understudied variable in this line of research. The
success of this variable in the final path model indicates that it is not only a determinant
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of risk perception, but is itself influenced by other variables. Specifically, health value
had a direct effect on risk perception and health behaviours, and in turn, consideration of
future consequences and hedonism had significant links to health value.
The significant path from health value to risk perception was in the hypothesized
direction, indicating that increased health value leads to decreased risk perception. This
is the only known study to test this effect and provides preliminary evidence of the
usefulness of this construct in this area of health research. However, the finding that
health value predicts risk perception does not necessarily mean that accurate risk
appraisal is occurring. In other words, having a high health value in and of itself does not
suggest that a person should be optimistic regarding their future risk of chronic illness.
Indeed, if an individual believes they are at lower risk for negative health outcomes
because they value their health, then they are possibly exposing themselves to a false
sense of security. As noted, however, health value may be part of a chain of determinants
that lead to risk perception. Specifically, health value a) led to health behaviours, which
b) led to risk perception. This is likely a more accurate conceptualization of the health
value-risk perception relation. Indeed, the significant path from health value to health
behaviours is consistent with several previous studies (Kristiansen; 1985; Wurtle et al,,
1985; Weiss et al., 1996; Weiss & Larsen, 1990). Overall, this result suggests that people
who value health engage in more health behaviours, thus decreasing their risk perception
for future negative health outcomes.
The significant path from consideration of future consequences to health value
was in the hypothesized direction, suggesting that individuals who consider the potential
distant outcomes of their current behaviours and are influenced by these outcomes place a
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higher value on their health than individuals who do not consider such future outcomes.
This is the first known study to find this result. Indeed, most research to date has
examined how a consideration of future consequences influences behaviours such as
substance use or recycling (e.g., Strathman et al., 1994), rather than attitudes and values.
The results of the present study suggests that individuals with a high consideration of
future consequences may hold different attitudes and values towards health than those
scoring low on this construct. For example, to the extent that one considers future
consequences, good health is likely to be an important value. Further, since there is
evidence linking consideration of future consequences to behaviours (Strathman et al.,
1994), the finding that consideration of future consequences a) led to a high health value,
which b) led to more health behaviours is not surprising. For example, in deciding
whether to perform a specific health behaviour (e.g., sensible drinking) youth are often
faced with a range of more potentially rewarding and exciting alternatives (e.g., binge
drinking). The ability to defer gratification and consider future consequences affects the
value one places on health, which in turn becomes an integral part of the decision to
engage in behaviours. Indeed, Orbell et al. (2004) assert that a consideration of future
consequences guides the formation of attitudes and intentions with regards to behaviour,
Backett and Davison (1995) offer a pessimistic appraisal of how to get youth to
value their health and to consider future consequences. These researchers provide
evidence to suggest that engaging in unhealthy behaviours at a young age is considered
by many to be part of a biographical, cultural, and social “life course.” In their study,
they found that young and single participants defined youth as a time when the body is in
peak condition, and few illnesses are to be expected, particularly chronic illnesses.
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Limited attention to diet, drinking, and smoking were regularly described as balanced by
being more physically active, less stressed, having fewer responsibilities, and having a
younger, more resilient body. Indeed, Strahan et al. (2002), comment that adolescents are
less likely to value their health, leading them to disregard many health messages and
warnings.
Additionally, Byrnes (2003) and Steinberg (2003) suggest that many young
people may value the opinions of their peers more than they value health. For example,
in assessing whether to try smoking for the first time, both a younger and older adult may
be knowledgeable of health risks associated with such a drug. However, each may place
a different degree of importance on health related factors. Whereas the young adult may
be more likely to consider the immediate possibility of peer rejection/acceptance, this
consideration is less likely to enter the adult’s equation. Thus, because younger and older
adults may enter different variables into their decisions, they may reach different
conclusions about how to act. This suggests that it is not necessarily limited knowledge
that leads youth to smoke or to engage in less healthy behaviours, but a different value
placed on health and a different value placed on immediate consequences.
The results of the present research however, do suggest ways to increase the
effectiveness of health interventions. Firstly, health value may increase if individuals are
persuaded to imagine future possible selves - an idea of what they might become as well
as what they fear becoming (Marcus & Nurius, 1986; Ouellette, Hessling, Gibbons, ReisBergan, & Gerrard, 2005). Indeed, health communications may be more effective when
young people imagine the future outcomes of their present behaviours. For example,
some tobacco users may find appearance to be more salient in their health values (e.g.,
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wrinkles or yellow teeth) whereas others may note chronic disease as being more salient.
An intervention that directs individuals to imagine future selves may thus provide
individualized information regarding health values and future health concerns and may in
turn become a more potent intervention for that individual. Although Hooker (1992) and
Hooker and Kaus (1992) found that college students are less likely to spontaneously
consider health-related possible selves than are older adults, being directed to imagine
future goals and future health may alter health value while also encouraging
consideration of future consequences. In turn, imagining one’s future health may provide
the motivation to engage in healthier behaviour and to take one’s risk seriously.
Secondly, given that youth may value peer influences over health value, peer
counselling may be an effective intervention with youth. In other words, because peers
and perceived peer norms are a major source of socialization and development, they are
also a potentially effective intervention tool. Peer counselling is effective with youth
(Carty, Rosenbaum, Laffeniere, & Sutton, 2000). These researchers found that
individuals involved in a youth peer support and counselling group used a wider range of
adaptive coping strategies and social support than an age matched comparison group.
Additionally, Carty et al. (2000) found that adolescents perceived the peer group as being
a powerful motivator for either quitting or continuing smoking. Fisher, Fisher, Misovich,
Kimble, and Malloy (1996) successfully used a peer education component in their
intervention to reduce AIDS risk behaviour in college students. Specifically, these
researchers had peers lead small discussion groups that discussed common myths and
misconceptions about AIDS transmission and barriers to health protective behaviours.
Conversely, Fisher, Fisher, Bryan, and Misovich (2002) found non-significant effects for
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peer intervention in their HIV prevention programme at one-year follow-up. Dishion,
Poulin, and Burraston (2001) suggest that peer intervention may initially be strong and
positive when well-trained and supervised peers are directly involved in interventions but
that these effects may wane over time. Overall however, research has demonstrated that
peer groups and social approval (i.e., subjective norms) can have a positive influence on
health behaviour in that individuals tend to perform behaviours when they believe the
behaviour is valued or expected in their group (Strathan et al., 2002).
Finally, although Backett and Davison (1995) found that young participants in
their study viewed future orientations as “boring” or un-youthful, and behavioural
excesses as life enhancing, these researchers also found that their participants anticipated
that unhealthy behaviours would eventually begin to take their toll and that some “cutting
down” might be necessary in the future. Consistent with this, these researchers found
that young, married couples believed there were expectations that behaviours should
change, risk taking would decrease, and a more stable domestic life would ensue. The
expectation for new responsibilities such as having a partner, mortgage, and children thus
appeared to heighten the awareness of illness avoidance and increase the value placed on
health. Thus, the consideration of future consequences and a general orientation towards
the future may make its entrance later in life. As noted, the results of the present research
indicated that although approximately one-half of participants considered themselves to
be in a relationship, only 2.8% of the sample reported being married or common-law, and
98% of the sample reported having no children. Overall, these social influences may
have an impact on health value and consideration of future consequences later in life.
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The role of the time perspective variables in the final model provides additional
useful information regarding tailoring health interventions. The present results
demonstrated that both future time perspective and present-hedonistic time perspective
predicted healthier behaviours whereas a fatalistic time orientation predicted less healthy
behaviours. The finding of no significant direct paths from these variables to risk
perception does not indicate that time perspective is a poor predictor in health-related
research. Rather, the results indicate that time perspective may have its greatest impact
on health behaviour, an important target for intervention. For example, Fong and Hall
(2003) argue that time perspective provides a new and potentially powerful theme around
which to organize thinking about behavioural health interventions. The identification of
these antecedents to risky and/or healthy behaviour in the present study is important
because there is limited empirical research investigating how these variables impact
health.
The significant paths from both future time perspective and present-hedonistic
time perspective to health behaviours revealed that higher scores on these two
orientations led to healthier behaviour. Additionally, gender differences were found for
both of these time perspectives such that females scored significantly higher on future
time perspective whereas males scored significantly higher on present-hedonist time
perspective. Published research has demonstrated that individuals with a high future time
orientation tend to engage in positive health practices (e.g., Fong & Hall, 2003; Mahon
and Yarcheski, 1994; Mahon, et al., 1997; Yarcheski et al., 2004; Robbins & Bryan,
2004; Zimbardo and Boyd, 1999). Further, research has consistently demonstrated that
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women are more likely to use health-care services than are males, and women are also
more likely than men to engage in a variety of health-promoting behaviours (Courtenay
et al., 2002; Ho et al., 2005; Waldron, 1997). This was the case in the present study,
where, not only did females report a higher future orientation, but they also reported
engaging in significantly more disease prevention activities than males, including such
acts as self-exams, receiving immunizations, and physicals (however, it should be noted
that there was no significant gender difference in overall lifestyle health). Research has
also demonstrated that although both males and females may consider the future when
making life decisions, there are often gender differences in the content o f future goals
(Greene & DeBacker, 2004). These authors argue that women tend to pursue a greater
diversity of future goals as compared to men who are more focused on future career
goals. Thus, the ZTPI may have captured the diversity of women’s goals as opposed to
the more limited future goals of men, leading them to score higher on this construct.
The significant path from present-hedonistic time perspective to health behaviours
was a surprising finding because it suggested that higher scores on this time orientation
were associated with healthier behaviours. Similarly, higher scores on hedonist time
perspective predicted a higher health value. As noted, there was a significant gender
difference on this measure revealing that males scored significantly higher on this time
orientation than females. A review of the questions on this subscale appear to reflect
attempts to put excitement in one’s life, searching for strong positive emotions such as
passion, enjoying life, and being spontaneous. Thus, although Zimbardo and Boyd (1999)
found that individuals scoring high on this factor use alcohol more and have unclear
future goals, they also note that these individuals tend to be highly energetic, engaging in
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many activities and a variety of sports. Males in this study did report engaging in
significantly more physical activity than females, which is consistent with other research
(e.g., Sallis, 1993). Indeed, hedonistic time perspective a) led to increased healthy
behaviours which b) led to decreased risk perception. Thus, hedonistic individuals, in
their quest for enjoyment, may engage in activities that are inherently healthy (e.g., water
sports, hockey, and other recreational activities). The positive link between hedonism
and health accentuated by the gender difference may also be partly due to a function of
men’s conceptualization of health, where health is viewed as being able to respond, to
participate in life, to endure, and cope (Hodgetts & Chamberlain, 2002). Such men are
concerned for their health and willing to engage in health enhancing activities. Thus,
whereas females might engage in healthy behaviours primarily out of future concerns,
males may engage in healthy behaviours primarily out of present concerns regarding the
ability to enjoy themselves and pursue a variety of activities (that may or may not involve
sensation seeking).
The final time perspective variable, fatalism, predicted less healthy behaviours.
The concept of health and fatalism first appeared in the research literature as health locus
of control (HLOC; Wallston & Wallston. 1978). An internally directed system was said
to characterize the individual who takes responsibility for his or her health and believes
that personal actions have an impact, and the perception that health is internally
controlled is often associated with the practice of health-promoting behaviours (e.g.,
Courtenay et al., 2002; Norman & Bennett, 1996; Weiss & Larson, 1990). Conversely,
an externally directed system was said to characterize the fatalistic person who believes
that health and illness are influenced by sources beyond one’s control (e.g., fate, chance.
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other people). Research has demonstrated that high externality is associated with less
knowledge of illness prevention, avoidance in interacting with the medical system, and
less healthy behaviours (Aruffo, Coverdale, Pavlik, & Vallbona, 1993).
A fatalistic time orientation has also been associated with specific cultures and
with culture specific attitudes towards health and illness. For example, there is evidence
that certain cultures may believe that chronic disease is determined by God and therefore
must be accepted and endured (Antshel, 2002). Beeker, Kraft, Goldman, & Jorgensen
(2001) argued that fatalism may be an influential barrier for colorectal screening in
African Americans, and Remennick (2003) found that a fatalist attitude towards health
and illness led many female Russian immigrants to avoid mammography screening. A
fatalistic attitude has also been studied in relation to the health beliefs in the Latino
culture (Antshel, 2002). In the present study, both Asian and East Indian participants
(but not Black participants) scored significantly higher than Caucasian participants on
fatalist time perspective. These results provide further support to the notion that fatalism
is often rooted in cultural history and religious beliefs (Wyszynski, 2005). Further,
although this was a general measure of the fatalistic time perspective rather than a health
specific measure such as the HLOC, the present results are consistent with past findings
in demonstrating that a fatalist attitude is associated with less healthy behaviours. Thus, a
fatalistic attitude is a potentially dangerous orientation when it comes to health-related
behaviours. Once again however, these results are based on a small sample of minority
students and should be interpreted in this light.
Hunt et al. (2000) speculate that fatalism regarding health and disease will
increase with the increased “geneticization” of society. Davison, Frankel, and Smith
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(1989) go as far as to say that fatalistic individuals may believe that if they have inherited
a risk for chronic illness, they need not bother following advice about smoking, weight,
food, and exercise. Thus, with respect to interventions, people who appear to take a
fatalistic attitude towards health and medicine should be encouraged to understand that
lifestyle does have an effect on health and may be balanced against any inherited
vulnerabilities. Unfortunately, fatalistic time perspective by its very nature may be
associated with an aversion to medical intervention. Thus, this may be a difficult group
to target simply because they are not seen in health practice. For example, in the present
sample, East Indian participants reported engaging in less disease prevention activities
than Caucasian participants, including visiting health professionals. However, because
health issues are likely to be salient within the context of an emergency or crisis health
care visit, these visits may offer important “teachable” moments. Persuasive
communications tend to be processed more thoroughly when the individual is personally
involved in the issue and may feel more vulnerable to harm (Bennett-Johnson &
Millstein, 2003). In addition to any direct contact with health professionals, media
campaigns may benefit from targeting a fatalistic attitude. Indeed, media campaigns may
be able to reach more of this audience secondary to this possible aversion to the medical
system. Interestingly however, the finding that fatalist time orientation a) led to
decreased health behaviours which b) led to increased risk suggests that there was
acknowledgment of risk in this sample of high scoring fatalists. Thus, any intervention
that is able to decrease a fatalistic orientation by increasing a sense of efficacy is likely to
have positive effects on health behaviours and in turn, risk perception.
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Based on the abovementioned results, it appears that health interventions may
benefit from a thoughtful and deliberate consideration of how to incorporate individuals’
time perspective into health communications. The results of the present study suggest
that hedonists may respond better to interventions that emphasize short-term gains or
losses whereas future oriented individuals may react to interventions that highlight long
term gains or losses. Additionally, hedonists may be more interested in “approach” and
pleasure messages whereas individuals scoring high on future orientation may be more
interested in avoiding negative outcomes. For example, Mann, Sherman, and Updegraff
(2004) found that tailoring a message in terms of losses (e.g., smoking will kill you) or
gains (e.g., quitting smoking will improve your sex life) may be effective based on the
individual characteristics of the message recipient. Given the results of this research as
well as published research in this area, it appears as though health interventions may
benefit the most from having individuals develop future oriented thinking. For example,
individuals may be asked to imagine the beneficial future effects of physical activity and
the negative future effects of a sedentaiy lifestyle. As noted in previous sections, the
more explicit and salient these imaginings are, the greater their effectiveness. For
example, Kamiol and Ross (1996) argue that individuals who are able to explicitly
imagine their future are more likely to engage in behaviours associated with the imagined
events than are individuals who do not engage in such forecasts. Day, Borkowski, Punzo,
and Howsepian (1994) found that instructing Mexican-American students to develop
more distal and more varied possible selves affected the objectives they subsequently set
for themselves. Thus, the development of future thinking appears to be an effective,
health enhancing strategy for females and may be an important strategy for men to learn.
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Orbell et al. (2004) suggest that if an individual is unable or unwilling to imagine
future selves, emphasizing short-term gains or losses may lead an individual to be
induced to switch from viewing health behaviours as unnecessary to viewing them as
having net benefits (Orbell et al., 2004). Since youth may be motivated to engage in
risky behaviours secondary to perceived short-term benefits (Goldberg & Fischhoff,
2000), emphasizing the short-term benefits of healthy behaviours may increase their
appeal. In any case, interventions must be provided in the context of developing selfefficacy and realistic expectations of future consequences.
Control, Risk, and Health Behaviours
As hypothesized, the final model demonstrated that there was a significant path
from health behaviours to control, a significant path from control to risk perception, and a
significant path from health behaviours to risk perception. In the introduction, it was
noted that recent research has demonstrated an association between engaging in less
healthy behaviours and acknowledgment of increased risk for negative outcomes (e.g.,
Cohn et al., 1995; Gerrard et al., 1996; Rothman et al., 1996; Wild et al., 2001).
Consistent with these results, certain groups of individuals (e.g., those scoring high on
fatalism and urgency) reported engaging in less healthy behaviours which led to
increased risk perception. Conversely, individuals who rated themselves as engaging in
higher levels of health behaviours rated themselves as being at decreased risk for chronic
illness in the future.
Of note, although many variables were hypothesized to influence control, health
behaviour was the sole variable with a significant direct path to control. Past research
has consistently found that, unlike fatalism, high perceptions of control are associated
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with favourable health behaviours and compliance with treatment (Ajzen, 1991;

Courtenay et al., 2002; Conner & Norman, 1996). For example, the theory of planned
behaviour, which places control (perceived behavioural control) as antecedent to health
behaviours, has had success in predicting exercise (Hausenblas et al., 1997), attendance
for cervical cancer screening (Sheeran & Orbell, 2000), and smoking cessation (Godin,
Valois, Lepage, & Deshamais, 1992) amongst other health activities. The present results
demonstrated that the reverse may also be true, with engagement in health behaviours
exerting a positive effect on control perceptions. In other words, once one carries out a
health behaviour, one’s perceived ability to execute the behaviour is strengthened.
Conversely, the most important and consistent research finding with respect to the
relation between control and risk perception, one that was replicated in this study, is that
control perceptions increase optimistic bias (Harris, 1996; Weinstein, 1980, 1984, 1987).
Thus, the finding that increased control perceptions decrease risk perception is not an
encouraging finding, nor does it suggest that accurate risk perception is taking place. As
noted in the introduction, there is good evidence to suggest that people’s judgments of the
control they exert over events can be exaggerated and even illusory (Taylor & Brown,
1994). For example, the present results demonstrated that males scored significantly
higher than females on the dimension of control. However, males also reported engaging
in significantly less disease prevention behaviours. Thus, although there was no gender
difference with respect to overall lifestyle, males in the present sample may have been
experiencing a sense of control inconsistent with their behaviours. This result is
commensurate with Weinstein’s (1987) finding that people do not consistently take
controllable actions into account when assessing their risk, and that people may perceive
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a high level of control that is not reflected in their actions. Further, youth may tend to
overestimate the control they can exercise, while underestimating the practical difficulties
that lie in the way of implementing that control, especially when it requires a change in
behaviour. For example, research has shown that youth tend to underestimate the
addictiveness of tobacco and difficulty quitting smoking (Millstein, 2003). In sum, risk
perceptions based on exaggerated control beliefs run the risk of being unrealistically
optimistic.
Thus, health promoters must ensure that the perception of control and its relation
to risk perception is backed by actual behaviours. The present finding that increased
health behaviours a) led to increased control which c) led to decreased risk perception is a
more realistic and less worrisome appraisal. This result indicates that a person may
evaluate the health behaviours they engage in and then make a decision regarding the
amount of behavioural control they have over an illness. If a person is actually doing
something about their health, then they are more likely to (realistically) perceive that they
have some control, and decreased risk perception is likely to be more accurate.
As noted, this research tested novel paths and suggested the need for flexibility in
the directionality of paths in existing health models. The two novel paths, which were
significant in the final model, were from behaviour to risk perception (traditionally
modeled as risk perception to behaviours) and from health behaviours to control
(traditionally modeled as control to health behaviours). Interestingly, this research found
that, by testing a separate model, the path from control to health behaviours was not
significant. Overall, these results suggest that a more theoretically interesting and
realistic assessment of health behaviours, risk, and control, may be to examine the
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reciprocal effects among the three variables. Thus, although risk perception may
influence behaviour, a plausible alternative is that risk perception reflects behavioural
experiences. Overall, it is likely that the link between perceptions of risk and
involvement in risky or healthy behaviours is a reciprocal one, with judgments of risk
influencing behaviour as well as behavioural experience playing a role in how people
view risk.
The Role o f Impulsive Distress
Finally, the significant path from urgency to health behaviours was in the
hypothesized direction indicating that higher scores on urgency predict less healthy
behaviour. The construct of urgency is associated with acting in an impulsive manner
when experiencing elevated and distressing negative emotions (Whiteside & Lynam,
2001). For example, items on this scale include, “When I am upset, I often act without
thinking”, and, “I have trouble resisting my cravings (for cigarettes, food etc).” Thus,
individuals scoring high on this scale appear to engage in unhealthy behaviours in order
to soothe themselves. Thus, this finding reinforces the idea that people do not always
engage in risky or unhealthy behaviour for a thrill. Research has shown that individuals
who are depressed, anxious, or angry may engage in less healthy behaviours (Smith &
Anderson, 1986; Smith & Gallo, 2001; Suls & Bunde, 2005). For example, smoking
tends to be more common among angry, anxious, and depressed persons (e.g., Black,
Zimmerman, & Coryell, 1999; Suls & Bunde, 2005). In at least one study, depressed
persons have been found to be less compliant with medical regimens (e.g., DiMatteo,
Lepper, & Croghan, 2000) and more sedentary (e.g., Kritz-Silverstein, Barrett-Connor, &
Corbeau, 2001). Thus, not only has chronic psychological distress been shown to
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contribute to physical wear and tear and exaggerated physiological arousal culminating in
stress-related diseases (Selye, 1976), but there appears to be reason to believe that
experiencing negative affect and distress in itself leads a person to adopt less healthy
behaviours. Urgency also had a significant indirect role on risk perception via health
behaviours suggesting that increased urgency scores a) led to decreased health
behaviours, which b) led to increased risk perception. This result suggests that
individuals who engage in less healthy behaviour under psychological duress still have an
awareness that their behaviour has consequences. This may in turn lead to more
psychological distress, creating a vicious and destructive cycle.
The present result suggests that further attention should be directed to the role of
emotional distress, stress, and maladaptive coping as reasons why people fail to achieve
health goals (e.g., see Lazarus & Folkman, 1984). The association between
psychological distress and unhealthy behaviours appears to be established by a relatively
young age suggesting that intervention programmes developed to help adolescents
increase health promoting behaviours and reduce health risk behaviours may not succeed
if they fail to focus on mental health issues. Additionally, the present findings suggest
that mental health professionals may wish to assess for and treat unhealthy behaviours in
groups of people who experience psychological distress. Indeed, management of
physical activity, nutrition, substance use, and other lifestyle interventions have already
been incorporated into many formal cognitive-behavioural and behavioural treatments for
individuals who experience mental illness such as anxiety and depression (e.g., Scott,
Williams, & Beck, 1991; Meichenbaum, 1977). Michie (2005) suggests that because
changing health behaviours is not the primary task of clinical psychologists, there is
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limited research into the efficacy of these techniques. However, this researcher
concludes that there is good reason to believe that these types of interventions would be
effective in the health domain. Finally, the present results suggest that it may be effective
to place health messages in student counselling centres in order to target individuals who
are likely to be experiencing distress and engaging in maladaptive health behaviours,
Health care settings are beginning to recognize the importance of behaviourally based
interventions for improving health and health care (Bennett-Johnson & Millstein, 2003),
and these findings suggest that psychologists, physicians, and other health professionals
who are treating young adults should evaluate not only physical well-being in their
patients, but psychological well-being as well.
Limitations o f the Present Study
Conclusions that can be drawn from the present results are limited by several
factors, and the results of this research should be interpreted in the light of the study’s
limitations. Firstly, there are likely (untested) equivalent models that describe the present
data well in terms of fit, and possibly in terms of meaningfulness. For example,
MacCallum, Wegener, Uchino, and Fabrigar (1993) reviewed 53 published applications
of covariance structure analysis and path analysis and concluded that it is routinely
possible to generate plausible equivalent models for most models, with the number of
equivalent models sometimes ranging into the thousands! The present research tested
three alternative models to explore the possibility that there were other representations
that would fit the data equally well, however, there are likely yet other models that would
explain the data. These types of concerns with regards to equivalent models in
covariance modeling underscore the fact that one should not expect to find a precisely
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true or correct model in the population, as no model fits real-world phenomena exactly
(MacCallum, Roznowski, & Necowitz, 1992). The best that one can hope for is to show
that a model provides a good approximation to real-world phenomena, as represented in
an observed set of data.
A second issue with respect to the present study is that an independent sample
was not used to cross-validate the final, modified model. By testing models on the same
sample data, pitfalls like chance capitalization can be an issue (Boomsma, 2000;
MacCallum et al., 1992). However, the major disadvantage of cross-validation is that in
most cases, the data needs to be split, which can be a problem when a large sample is
needed to ensure representativeness of the population, to fit complex models, or to apply
specific estimation procedures (Camstra & Boomsma, 1992). A different approach to
cross-validation is to use single sample approximation methods that provide information
regarding replication of the model in the population. Browne and Cudeck (1983, 1989)
developed a cross-validation index, which does not provide an absolute measure of
predictive validity, but is useful when comparing alternative models. Thus, Browne and
Cudeck’s (1983, 1989) ECVI allowed for a rough estimate of the overall discrepancy of
the model, that is, how well it would reproduce in the population as compared to other
models.
Additionally, the use of statistical criteria to modify the model was considered
defensible given the exploratory nature of the research. Although Boomsma (2000)
argues that statistically-driven modifications are generally indefensible, in a more
exploratory study, a researcher may need to construct a rough model in which little is
known about the structure of the relationships among variables, and then explore
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variations of that model in future research (MacCallum et al., 1992). Indeed, exploratory
research is a desirable and necessary part of the process of model development. It is
reasonable that model modifications might be approached less conservatively in more
exploratory studies, and consideration of statistically-driven model modifications that
would enhance the fit of a model to a given set of data would be a more natural aspect of
research involving exploratory model development. However, this does not preclude the
fact that the model may still be susceptible to capitalization on chance.
The ability to infer causation is tied to research design, not statistical analyses
(Hoyle & Smith, 1994). Hoyle and Smith (1994) conclude that accurate causal
inferences derived from structural equation models based on nonexperimental data are
rare. The three primary criteria for establishing that one variable causes another are that:
a) there is an association between the two variables, b) the effect of the predictor on the
outcome is isolated and not influenced by other variables, and c) the cause precedes the
effect in time (direction; Bollen, 1989; Hoyle & Smith, 1994). Thus, although this
research used “causal” modeling, the inference of causality is approached with caution.
Generally, the correlational nature of the results and the cross-sectional design prevent
any definitive conclusions regarding the causal ordering of the exogenous and
endogenous variables in this model.
With regards to methodological limitations, this study relied on the use of selfreport measures. Thus, factors such as inaccurate perception of the questions or
impression management tendencies could have biased responses. For example,
participants may have rated themselves as having healthier behaviour or higher health
value to impress the researcher, as a denial of less than healthy habits, or for other self
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serving reasons. Given the general inability to control for self-report biases, the present
study cannot be confident of the accuracy of participants’ reports. In a similar vein, the
issue of shared method variance cannot be ignored given that this was a questionnairebased study. For example, the same participants provided information about the predictor
and outcome variables, the information used in this study was measured concurrently
(e.g., at the same time and same place), and a common medium was used to gather data.
Future research would benefit from controlling these potential problems either
procedurally or statistically.
Finally, there is a suggestion that one cannot generalize the findings beyond an
undergraduate population. More specifically, these results were based on a primarily
Caucasian, female sample, which is often the case when sampling from an undergraduate
psychology pool. Although attempts were made to recruit a representative sample of
people of different genders and cultural backgrounds, the sample sizes for these groups
were small. Thus, results which demonstrated significant gender and/or ethnic
differences must be viewed in light of these very real sample size discrepancies.
Strengths o f the Present Study
With these limitations in mind, the findings from the present study carry a number
of implications for the understanding, and ultimately, for increasing the accuracy of risk
perceptions. For example, the present research included unique methodological and
conceptual strengths by systematically testing predictions linking impulsivity and time
perspective variables with health behaviours using a sophisticated data analysis
technique. Path analysis allowed for the simultaneous testing of the direction and
magnitude of the relationships between all variables in the study, and a variety of novel
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findings were established. Additionally, the present study used standardized measures to
assess each construct and incorporated a comprehensive lifestyle measure, which
measured aspects of health applicable to young adults. Further, unlike past research, the
present study investigated cancer not as a whole, but decomposed into three specific
types: lung, breast, and colorectal. This allowed for a more specific analysis of
comparative optimism, since grouping the various forms of cancers together into one
general heading may have accounted for the conflicting results in past research.
Finally, the present study integrated an affective component into the model, an
aspect that is usually left out or implicit in other social cognitive models. For example,
the inclusion of variables such as urgency and hedonism provide information regarding
the effect of emotional motivation on the performance of health related behaviours. As
the results demonstrate, these types of variables have the potential to be important
determinants of behaviour, especially in situations where performing or not performing
the behaviour has an affective component as is the case with many health behaviours
(e.g., anxiety regarding immunization, eating only nutritious food, quitting smoking, drug
use).
Future Research
The present results suggest that path modeling and structural equation modeling
are valuable statistics in this area, and the findings open the door for future research to
refine and develop a more comprehensive model of variables affecting risk perception.
An almost unlimited number of variables could be incorporated and tested in future
models. To date, personality factors have been positively (e.g., optimism,
conscientiousness) and negatively (e.g., negative affect) associated with the practice of
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health behaviours (Adler & Matthews, 1994). One relatively recent study examined the
role of personality variables in perceptions of risk (Ingledew & Brunning, 1999), and
perhaps these types of dispositional variables could be incorporated into a more
comprehensive model. As another example of the potential role of dispositional
variables, pessimistic people tend to have poorer health habits, more illnesses, and are
less likely to take active steps to treat their illnesses than others (Kamen & Seligman,
1989). It would be interesting to see whether pessimistic people or people with anxiety or
depression fall prey to comparative optimism when making risk judgments for future
health problems because people with these disorders often engage in various negative
cognitive biases.
Another benefit of structural equation modelling techniques is that they allow for
the testing of model invariance. Future research could investigate whether this model of
risk perception is invariant across various groups. In particular, there is a growing need
in health psychology research to be sensitive to both gender and ethnic differences not
only with regards to uncovering determinants of risk and health behaviours, but also with
regards to providing relevant interventions (Courtenay, 1998; Nation et al., 2003;
Nicassio, Meyerowitz, & Kerns, 2004; Smith, Orleans, & Jenkins, 2004). Additionally,
model invariance could be tested across age groups, especially given that some research
suggests that determinants of health and health behaviours may vary across age groups
(Backett & Davison, 1995). Ideally, given the power of structural equation techniques,
longitudinal rather than cross sectional designs such as latent growth modelling or panel
designs could be implemented, thus potentially allowing for causal statements to be made
regarding the various determinants of risk and health. Finally, as is suggested in this
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research, diseases such as obesity may be viewed differently than cancer, thus it would be
interesting to examine the invariance of this model across illnesses.
Several constructs used in the present study were similar to those established in
health research including control, experience, and risk perception. However, the present
findings suggest that future research should consider flexibility with regards to the
ordering of these variables in formal models of health behaviour and risk perception. The
directionality of several effects were challenged in this research, specifically the
interrelationships between health behaviour, control, and risk, suggesting that there are
more complex interrelationships among these three variables than are referred to in
established models. Future studies may wish to assess the fit of nonrecursive structural
equation or path models where bi-directional effects are hypothesized to occur. This is
an important extension, particularly given the critiques regarding the set directionality of
other health models as being somewhat inflexible (Biddle & Mutrie, 2001).
Summary
Increasing the general population’s health behaviours is a central objective of
health promotion programmes. Improving realistic risk perception should also be a
priority. There is arguably limited research on the variables that influence risk
perception, thus, this research has provided more information regarding the assessment of
the complex and often subtle ways that individuals determine risk. The association
between risk perception and behaviour is compelling and has been well documented in
the literature. As a result, risk perceptions have a fundamental role in behavioural
intervention programmes, which attempt to get youth to recognize and acknowledge their
own risk to negative outcomes. Because of the theoretical importance of the perceived
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risk construct to behaviour, it should continue to be studied and incorporated into
programmes trying to prevent youth risk behaviour. This research has been successful in
determining variables that influence risk perception and health behaviours, and should aid
health promoters by improving communication between them and the public and by
directing the development of new intervention strategies.
There are always potential barriers to translating health research findings into
practice, and this may be especially difficult with a young population. However, most
behavioural risk factors for disease are initiated in childhood or adolescence, and
consequently, interventions targeting these groups have the greatest potential to affect the
health of the nation both in the short term, by reducing the primary causes of death in
youth, and in the long term, by reducing the primaiy causes of death in adults. The
present results have provided a variety of suggestions for tailoring interventions and
speak to the importance of the relevance of interventions aimed at communicating risk
and behaviour change at the social, cultural, and intraindividual level. Relevance is all
the more important since “adult diseases” and risk factors are not seen as salient in the
risk hierarchy of youth as compared to issues such as drinking, drugs, pregnancy, and
sexually transmitted diseases (Millstein & Halpem-Felsher, 2002). Thus, although age is
important when designing interventions, relevance spans gender and cultural beliefs and
practices as well. Certain gender differences such as hedonism versus future concerns
were found in the present study, and ethnic differences such as experience and fatalism
were also suggested as having the potential to impact the effectiveness of interventions.
Recognizing that interventions have a greater opportunity to reach a wider population if
they reflect the perspectives and values of their audience may be an important step in
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health promotion. Conversely, a failure to tailor interventions to person-specific needs
may significantly reduce the chance of behavioural change. Overall, a sensitivity to
individual differences can influence receptiveness to an intervention. Conversely,
research has shown that there is difficulty recruiting and retaining high-risk participants
when a prevention programme is not relevant (Nation et al., 2003). These authors argue
that a “one-size-fits-all” intervention may be effective for those who least need the
intervention, but may actually exacerbate the problem for those in the greatest need.
The results of the present study suggest that health promoters must develop a
greater understanding of the variables leading to risk perception in a young sample. It is
clear that there were responses that have the potential to influence risk perception and
shape behaviours. Continuing to develop research in this area will ultimately increase the
success of health promotion campaigns, reaching more people at risk, and ultimately
saving time, money, and lives.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 147

REFERENCES
Abood, D. A., & Conway, T. L. (1992). Health value and self-esteem as predictors of
wellness behavior. Health Values: The Journal o f Health Behavior, Education,
and Promotion, 16, 20-26.
Adler, N., & Matthews, K. (1994). Health psychology: Why do some people get sick
and some stay well? Annual Review o f Psychology, 45, 229-259.
Agostinelli, G., & Miller, W. R. (1994). Drinking and thinking: How does personal
drinking affect judgments of prevalence and risk? Journal o f Studies on Alcohol
55, 37-337.
Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50, 179-211.
Albanes, D., Blair, A., & Taylor, P. R. (1989). Physical activity and risk of cancer in the
NHANES I population. American Journal o f Public Health, 79, 744-750.
Alicke, M. D., Klotz, M. L., Breitenbecher, D. L., Yurak, T. J., & Vredenburg, D. S.
(1995). Personal contact, individuation, and the better than average effect.
Journal o f Personality and Social Psychology, 68, 804-825.
American Cancer Society. (1998). Cancerfacts &figures - 1998. Atlanta: American
Cancer Society.
American Diabetes Association (2000). National diabetes fa ct sheet. Retrieved from
http://www.diabetes.org/diabetes-statistics/national-diabetes-fact-sheet.jsp.
American Psychological Association (2002). Ethical principles of psychologists and
code of conduct. American Psychologist, 57, 1060-1073.
Arbuckle, J. (2003). AMOS 5 users guide. Chicago 111: SPSS.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 148

Arnett, J. (1991). Still crazy after all these years: Reckless behavior among young
adults aged 23-27. Personality and Individual Differences, 12, 1305-1313.
Antshel, K. M. (2002). Integrating culture as a means of improving treatment adherence
in the Latino population. Psychology, Health, & Medicine, 7, 435-449.
Aruffo, J. F., Coverdale, J. H., Pavlik, V. N., & Vallbona, C. (1993). AIDS knowledge
in minorities: Significance of locus of control. American Journal o f Preventive
Medicine, 9, 15-20.
Avis, N., Smith, K., & McKinlay, J. (1989). Accuracy of perceptions of heart attack
risk: What influences perceptions and can they be changed? American Journal o f
Public Health, 17, 1608-1612.
Bachman, J. G., Wadsworth, K., O’Malley, P. M., Johnston, L. D., & Schulenberg, J.
(1997). Smoking, drinking, and drug use in young adulthood: The impacts o f new
freedoms and new responsibilities. Hillsdale: Erlbaum.
Backett, K. C. and Davison, C. (1995). Lifecourse and lifestyle: the social and cultural
location of health behaviours. Social Science and Medicine, 40, 629-638.
Ball, S. A. (1995). The validity of an alternative five-factor measure of personality in
cocaine abusers. Psychological Assessment, 2, 148-154.
Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical
considerations. Journal o f Personality and Social Psychology, 51, 1173-1182.
Barratt, E. S. (1983). The biological basis of impulsiveness: The significance of timing
and rhythm disorders. Personality and Individual Differences, 4, 387-391.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 149

Barratt, E. S. (1987). Impulsiveness and anxiety: Information processing a
electroencephalograph topography. Journal o f Research in Personality, 21, 453463.
Barratt, E. S., & Slaughter, L. (1998). Defining, measuring, and predicting impulsive
aggression: A heuristic model. Behavioral Sciences & the Law, 16, 285-302,
Beach, L. R. (1990). Image theory: Decision making in personal and organizational
contexts. New York: Wiley.
Beeker, C., Kraft, J. M., Goldman, R., & Jorgensen, C. (2001). Strategies for increasing
colorectal cancer screening among African Americans. Journal o f Psychosocial
Oncology, 19, 113-132.
Belloc, N. B. (1973). Relationship of health practices to mortality. Preventive Medicine.
2,61- 81.
Belloc, N. B., & Breslow, L. (1972). Relationship of physical health status and health
practices. Preventive Medicine, 1, 409-421.
Bennett-Johnson, S., & Millstein, S. G. (2003). Prevention opportunities in health care
settings. American Psychologist, 58, 475-481.
Ben-Schlomo, Y., Smith, G. D., Shipley, M. S., & Marmot, M. G. (1994). What
determines mortality risk in male former cigarette smokers? American Journal o f
Public Health, 84, 1235-1242.
Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological
Bulletin, 107, 238-246.
Bentler, P. M. (1995). EQS: Structural equations program manual [Computer program
manual]. Encino, CA: Multivariate Statistical Software.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl50

Bentler, P. M., & Bonett, D. G. (1980). Significance tests and goodness of fit in the
analysis of covariance structures. Psychological Bulletin, 88, 588-606.
Biddle, S. J. H., & Mutrie, N. (2001). Psychology o f physical activity: Determinants,
well being, and interventions. New York: Routledge.
Black, D , Zimmerman, M., & Coryell, W. (1999). Cigarette smoking and psychiatric
disorder in a community sample. Annals o f Clinical Psychology, 11, 129-136.
Blair, S. N., Wells, C. L., Weathers, R. D., & Paffenbarger, R. S. (1994). Chronic
disease: The physical activity dose-response controversy. In R. K. Dishman
(Ed.), Advances in exercise adherence (pp. 31-54). Champaign IL: Human
Kinetics.
Bollen, K. A. (1990). Overall fit in covariance structure models: Two types of sample
size effects. Psychological Bulletin, 107, 256-259.
Bollen, K. A. (1989). Structural equations with latent variables. New York: Wiley.
Boniwell, I., & Zimbardo, P. G. (2003). Time to find the right balance. Psychologist,
16, 129-131.
Boomsma, A. (2000). Reporting analysis of covariance structures. Structural Equation
Modeling, 7, 461-483.
Brannon, L., & Feist, J. (2000). Health psychology: An introduction to behavior and
health (4th ed.). Belmont: Wadsworth.
Bray, G. A. (1992). Pathophysiology of obesity. American Journal o f Clinical
Nutrition, 55, 488S-494S.
Breslow, L., & Enstrom, J. E. (1980). Persistence of health habits and their relationship
to mortality. Preventive Medicine, 9, 469-483.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl 51

Brown, S. A., Goldman, M. S., & Christiansen, B. A. (1985). Do alcohol expectancies
mediate drinking patterns of adults? Journal o f Consulting and Clinical
Psychology, 53, 512-519.
Browne, M. W., & Cudeck, R. (1989). Single sample cross-validation indices for
covariance structures. Multivariate Behavioral Research, 24, 445-455,
Byrnes, J. P. (2003). Changing views on the nature and prevention of adolescent risk
taking. In D. Romer (Ed.), Reducing adolescent risk: Toward an integrated
approach (pp. 11-17). Thousand Oaks, CA: Sage Publications.
Camstra, A., & Boomsma, A. (1992). Cross-validation in regression and covariance
structure analysis. Sociological Methods & Research, 21, 89-115.
Carty, L., Rosenbaum, J. N., Rajacich, D., Laffeniere, K., Bruce, E., Compton, L,. &
Simpson, M. A. (2000). Non-smoking youth through peer group counseling.
Guidance and Counselling, 16, 32-38.
Carty, L., Rosenbaum, J. N., Lafreniere, K., & Sutton, J. (2000). Peer group counseling:
An intervention that works. Guidance and Counselling, 15, 2-7.
Chan, J. M., Rimm, E. B., Colditz, G. A., Stampfer, M. J., & Willett, W. C. (1994).
Obesity, fat distribution, and weight gain as risk factors for clinical diabetes in
men. Diabetes Care, 17, 961-969.
Chapman, S., Wong, W. L., & Smith, W. (1993). Self-exempting beliefs about smoking
and health: Differences between smokers and ex-smokers. American Journal o f
Public Health, 83, 215-219.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl52

Chassin, L., Presson, C. C., Rose, J. S., & Sherman, S. J. (2001). From adolescence to
adulthood: Age-related changes in beliefs about cigarette smoking in a
Midwestern community sample. Health Psychology, 20, 377-386.
Clarke, V. A., Lovegrove, H., Williams, A., & Machperson, M. (2000). Unrealistic
optimism and the health belief model. Journal o f Behavioral Medicine, 23, 367376.
Claus, E. D., Risch, N., & Thompson, W. D. (1994). Autosomal dominant inheritance of
early onset breast cancer. Cancer, 73, 643-651.
Cohn, L. D., Macfarlane, S., Yanez, C., & Imai, W. K. (1995). Risk perceptions:
differences between adolescents and adults. Health Psychology, 14, 217-222.
Conner, M., & Norman, P. (1996). The role of social cognitions in health behaviours. In
M. Conner & P. Norman (Eds ), Predicting health behaviour: Research and
practice with social cognitive models (pp. 1-22). Buckingham/Philadelphia:
Open University Press.
Conway, J. (1992). With gun and camera in darkest Ontario: Searching for elusive
health lifestyle concept. Public Health and Epidemiology Reports Ontario, 3,
268-269.
Cooper, M. L., Agocha, V. B., & Sheldon, M. S. (2000). A motivational perspective on
risky behaviors: The role of personality and affect regulatory processes. Journal
o f Personality, 68, 1059-1088.
Cooper, M. L., Shapiro, C. M., & Powers, A. M. (1998). Motivations for sex and sexual
behavior among adolescents and young adults: A functional perspective. Journal
o f Personality and Social Psychology, 75, 1528-1558.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 153

Cooper, M. L., Wood, P. K., Orcutt, H. K., & Albino, A. (2003). Personality and the
predisposition to engage in risky or problem behaviors during adolescence.
Journal o f Personality and Social Psychology, 84, 390-410.
Costa, P. T., & McCrae, R. R. (1992). NEO-PI-R: RevisedNEO Personality Inventor)!
(NEOPI-R). Odessa, FL. Psychological Assessment Resources.
Courtenay, W. H. (1998). College men’s health: An overview and call to action.
Journal o f American College Health, 46, 279-290.
Courtenay, W. H. (2000). Constructions of masculinity and their influence on men’s
well being: A theory of gender and health. Social Science & Medicine, 50, 13851401.
Courtenay, W. H., McCreary, D. R., & Merighi, J. R. (2002). Gender and ethnic
differences in health beliefs and behaviors. Journal o f Health Psychology, 7, 219231.
Coventry, K. R., & Brown, R. I. (1993). Sensation seeking, gambling, and gambling
addictions. Addiction, 88, 541-554.
Cramer, P., & Steinwert, T. (1998). Thin is good, fat is bad: How early does it begin?
Journal o f Applied Developmental Psychology, 19, 429^451.
Cudeck, R., & Browne, M. W. (1983). Cross-validation of covariance structures.
Multivariate Behavioral Research, 18, 147-167.
Davison, C., Frankel, S. and Smith, G. D. (1989). Inheriting heart trouble: the relevance
of common-sense ideas to preventive measures. Health Education Research, 4,
329-340.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 154

Day, J. D., Borkowski, J. G., Punzo, D., & Hoesepian, B. (1994). Enhancing possible
selves in Mexican-American students. Motivation and Emotion, 18, 79-103.
Dickman, S. J. (1990). Functional and dysfunctional impulsivity: Personality and
cognitive correlates. Journal o f Personality and Social Psychology, 58, 95-102.
DiMatteo, R , Lepper, H. S., & Croghan, T. (2000). Depression is a risk factor for
noncompliance with medical treatment. Archives o f Internal Medicine, 160,
2101-2107.
Dishion, T. J., Poulin, F., & Burraston, B. (2001). Peer group dynamics associated with
iatrogenic effects in group interventions with high-risk young adolescents. In
D. W. Nangle & C. A. Eardly (Eds.), The role o f friendship in psychological
adjustment (pp. 72-92). San Francisco: Jossey-Bass.
Dubbert, P. M. (2002). Physical activity and exercise. Recent advances and current
challenges. Journal o f Consulting and Clinical Psychology, 70, 526-536.
Elkind, D. (1967). Egocentrism in adolescence. Child Development, 38, 1025-1034,
Emmons, R. A., & Diener, E. (1985). Factors predicting satisfaction judgments: A
comparative examination. Social Indicators Research, 16, 157-167.
Erblich, J., Bovbjerg, D. H., Norman, C., Valdimarsdottir, H. B., & Montgomery, G. H.
(2000). It won’t happen to me: Lower perception of heart disease risk among
women with family histories of breast cancer. Preventive Medicine, 31, 714-721.
Evans, D. G. R , Brunell, L. D., Hopwood, P., & Howell, A. (1993). Perception of risk
in women with a family history of breast cancer. British Journal o f Cancer, 67,
612-614.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl55

Festinger, L. A. (1954). A theory of social comparison processes. Human Relations, 7,
117-140.
Fisher, J. D., Fisher, W. A., Bryan, A. D., & Misovich, S. J. (2002). Information
motivation-behavioral skills model-based HIV risk behavior change intervention
for inner-city high school youth. Health Psychology, 21, 177-186.
Fisher, J. D., Fisher, W. A., Misovich S. J, Kimble, D. L., & Malloy, T. E. (1996).
Changing AIDS risk behavior: Effects of an intervention emphasizing AIDS risk
reduction information, motivation, and behavioral skills in a college student
population. Health Psychology, 15, 114-123.
Fong, G. T., & Hall, P. A. (2003). Time perspective: A potentially important construct
for decreasing health risk behaviours among adolescents. In D. Romer (Ed,),
Reducing adolescent risk: Toward an integrative approach (pp. 106-112).
Thousand Oaks CA:

Sage Publications.

Gammon, M. D., John, E. M., & Britton, J. A. (1998). Recreational and occupational
physical activities and risk of breast cancer. Journal o f The National Cancer
Institute, 90, 100-117.
Gerrard, M., Gibbons, F. X., Benthin, A. C., & Hessling, R. M. (1996). A longitudinal
study of the reciprocal nature of risk behaviors and cognitions in adolescents:
What you do shapes what you think, and vice versa. Health Psychology, 15, 344354.
Gerrard, M., Gibbons, F. X., & Warner, T. D. (1991). Effects of viewing risk-relevant
behavior on perceived vulnerability among women marines. Health Psychology,
10, 173-179.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl56

Glaser, V. (2001). Colorectal cancer screening: New directions, evolving guidelines.
Patient Care, 35, 24.
Gliksman, M. D., Lazarus, R., & Wilson, A. (1993). Differences in serum lipids in
Australian children: Is diet responsible? International Journal o f Epidemiology,
22, 247-254.
Godin, G., Valois, P., Lepage, L., & Deshamais, R. (1992). Predictors of smoking
behaviour: An application of Ajzen’s theory of planned behaviour. British
Journal o f Addiction, 87, 1335-1343.
Goldberg, J., & Fischhoff, B. (2000). The long-term risks in the short-term benefits:
Perceptions of potentially addictive activities. Health Psychology, 19, 299-303.
Goldberg, J. H., Halpem-Felsher, B. L., & Millstein, S. G. (2002). Beyond
invulnerability: The importance of benefits in adolescents’ decision to drink
alcohol. Health Psychology, 21, 477-484.
Green, J. S., Grant, M., Hill, K. L., Brizzolara, J., & Belmount, B. (2003). Heart disease
and risk perception in college men and women. Journal o f American College
Health, 51, 207-211.
Greene, B. A., & DeBacker, T. K. (2004). Gender and orientations towards the future:
Links to motivation. Educational Psychology Review, 16, 91-120.
Greene, K., Krcmar, M., Walters, L. H., Rubin, D. L., & Hale, J. (2000). Targeting
adolescent risk-taking behaviors: The contributions of egocentrism and
sensation-seeking. Journal o f Adolescence, 23, 439-461.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl57

Guare, J. C., Myers, G. A., & Marrero, D. G. (1999). Diabetes mellitus. In M. G.
Eisenberg, R.L. Gluekauf, R. L., & H. H. Zaretsky (Eds ), M edical aspects o f
disability: A handbookfo r the rehabilitation professional (2nd ed., pp. 205-224).
New York: Springer.
Harris, P. (1996). Sufficient grounds for optimism? The relationship between perceived
controllability and optimistic bias. Journal o f Social and Clinical Psychology, 15,
9-52.
Harris, P., & Middleton, W. (1994). The illusion of control and optimistic bias about
health: On being less at risk but no more in control than others. British Journal o f
Social Psychology, 33, 319-386.
Hausenblas, H. A., Carron, A. V., & Mack, D. E. (1997). Application of the Theories of
Reasoned Action and Planned Behavior to exercise behaviour: A meta-analysis.
Journal o f Sport and Exercise Psychology, 19, 36-51.
Hazuda, H. P., & Monterrosa, A. (1997). Health behaviors in the development of adult
cardiovascular disease and diabetes among minorities. In D. K. Wilson, J. R.
Rodrigue, & W. C. Taylor (Eds.), Health-promoting and health-compromising
behaviors among minority adolescents {pp. 173-196). Washington: American
Psychological Association.
Heart and Stroke Foundation of Canada (2005). General information on heart disease.
Retrieved from http://www.heartandstroke.ca.
Helgeson, V. S., & Taylor, S. E. (1993). Social comparisons and adjustment among
cardiac patients. Journal o f Applied Social Psychology, 23, 1171-1195.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 158

Helmrich, S. P., Ragland, D. R., Leung, R. W., & Paffenbarger, R. S. (1991). Physical
activity and reduced occurrence of non-insulin-dependent diabetes mellitus. New
England Journal o f Medicine, 325, 147-152.
Helzlsouer, K. J., Ford, D. E., Hayward, R. S. A., Midzenski, M., & Perry, H. (1994).
Perceived risk of cancer and practice of cancer prevention behaviors among
employees in an oncology center. Preventive Medicine, 23, 302-308.
Heusinkveld, K. B. (1997). Cancer prevention and risk assessment. In C. Varricchio,
M. Pierce, C. Walker, & T. B. Ades (Eds), A cancer source book fo r nurses (7th
ed., pp. 35-42). Atlanta: The American Cancer Society.
Ho, R., Davidson, G., & Ghea, V. (2005). Motives for the adoption o f protective health
behaviours for men and women: An evaluation of the psychosocial appraisal
health model. Journal o f Health Psychology, 10, 373-395.
Hodgetts, D. & Chamberlain, K. (2002). “The problem with men”: Working-class men
making sense of men’s health on television. Journal o f Health Psychology, 7,
269-283.
Holmbeck, G. N. (1997). Toward terminological, conceptual, and statistical clarity in
the study of mediator and moderators: Examples from the child-clinical and
pediatric psychology literature. Journal o f Consulting and Clinical Psychology,
54, 599-610.
Hooker, K. (1992). Possible selves and perceived health in older adults and college
students. Journal o f Gerontology: Psychological Sciences, 47, 85-95.
Hooker, K., & Kaus, C. R. (1992). Possible selves and health behaviors in later life.
Journal of Aging and Health, 4, 390-411.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl59

Hoorens, V. (1994). Unrealistic optimism in social comparison of health and safety
risks. In D. Rutter (Ed), The social psychology o f health and safety (pp. 153
174). Aldershot: Avebury.
Hoyle, R. H., & Smith, G. T. (1994). Formulating clinical research hypotheses as
structural equation models: A conceptual overview. Journal o f Consulting and
Clinical Psychology, 62, 429-440.
Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling:
Sensitivity to underparameterized model misspecification. Psychological
Methods, 4, 424-453.
Hunt, K., Davison, C., Emslie, C., & Ford, G. (2000). Are perceptions of a family
history of heart disease related to health-related attitudes and behaviour? Health
Education Research, 15, 131-143.
Ingledew, D. K, & Brunning, S. (1999). Personality, preventive health behaviour, and
comparative optimism about health problems. Journal o f Health Psychology, 4.
193-208.
Insel, P. M., Roth, W. T., Rollins, L. M., & Petersen, R. A. (1998). Core concepts in
health (Brief 8th ed.). Mountain View, CA: Mayfield.
Janz, N. K., & Becker, M. H. (1984). The health belief model: A decade later. Health
Education Quarterly, 11, 1-47.
lessor, R. (1992). Risk behavior in adolescence: A psychosocial framework for
understanding and action. Developmental Review, 12, 374-390.
lessor, R., Turbin, M. S., & Costa, F. M. (1998). Protective factors in adolescent health
behavior. Journal o f Personality and Social Psychology, 75, 788-800.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 160

Kagawa-Singer, M., Kumayika, S. K., Lex, B. W., & Markides, K. S. (1995). Panel III:
Behavioral risk factors related to chronic diseases in ethnic minorities. Health
Psychology, 14, 613-621.
Kamen, L. P., & Seligman, M. E. P. (1989). Explanatory style and health. In M.
Johnston, & T.Marteau (Eds.), Applications in health psychology (pp. 73-84).
New Brunswick, NJ: Transaction Publishers.
Kaplan, G. D., & Cowles, A. (1978). Health locus of control and health value in the
prediction of smoking reduction. Health Education Monographs, 6, 129-137,
Kamiol, R., & Ross, M. (1996). The motivational impact of temporal focus: Thinking
about the future and the past. Annual Review o f Psychology, 47, 593-620.
Keough, K. A., Zimbardo, P. G., & Boyd, J. N. (1999). Who’s smoking, drinking, and
using drugs? Time perspective as a predictor of substance use. Journal o f Basic
and Applied Social Psychology, 21, 149-164.
Kershaw, T. S., Ethier, K. A., Niccolai, L. M., Lewis, J. B., & Ickovics, J. R. (2003).
Misperceived risk among female adolescents: Social and psychological factors
associated with sexual risk accuracy. Health Psychology, 22, 523-532.
Kilo, C., & Williamson, J. R. (1987). Diabetes: Thefacts that let you regain control o f
your life. New York: Wiley.
Kim, S., Popkin, B. M., Siega-Riz, A. M., Haines, P. S., & Arab, L. (2004). A cross
national comparison of lifestyle between China and the United States, using a
comprehensive cross-national measurement tool of the healthfulness of lifestyles:
The Lifestyle Index. Preventive Medicine, 38, 160-171.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 161

Klein, W. M. (1996). Maintaining self-serving social comparisons: Attenuating the
perceived significance of risk-increasing behaviors. Journal o f Social and
Clinical Psychology, 15, 120-142.
Klein, W. M. (1997). Objective standards are not enough: Affective, self-evaluative,
and behavioral responses to social comparison information. Journal o f
Personality and Social Psychology, 72, 763-774.
Kline, R. B. (2005). Principles and practice o f structural equation modeling (2nd ed).
New York: Guilford Press.
Kok, G., Schaalma, H., Ruiter, R. A., & van Empelen, P. (2004). Intervention mapping:
A protocol for applying health psychology theory to prevention programmes.
Journal of Health Psychology, 9, 85-98.
Kristiansen, C. M. (1985). Value correlates of preventive health behavior. Journal of
Personality and Social Psychology, 49, 748-758.
Kritz-Silverstein, D., Barrett-Connor, E., & Corbeau, C. (2001). Cross-sectional and
prospective study of exercise and depressed mood in the elderly: The Rancho
Bernardo study. American Journal o f Epidemiology, 153, 596-603.
Kuhn, D. (1992). Thinking as an argument. Harvard Educational Review, 62, 155-178.
Kulik, J. A., & Mahler, H. I. M. (1987). Health status, perceptions o f risk, and
prevention interest for health and nonhealth problems. Health Psychology, 6, 1527.
Lau, R. R., Hartman, K. A., & Ware, J. E. (1986). Health as a value: Methodological
and theoretical considerations. Health Psychology, 5, 25-43.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 162

Lazarus, R. S., &Folkman, S. (1984). Stress, appraisal, and coping. New York:
Springer.
Lerman, C., Kash, K., & Stefanek, M. (1994). Younger women at increased risk for
breast cancer: Perceived risk, psychological well-being, and surveillance
behavior. Journal o f the National Cancer Institute Monographs, 16, 171-176,
Leventhal, H. (1970). Findings and theory in the study of fear communications. InL.
Berkowitz (Ed), Advances in experimental social psychology (pp. 119-187).
New York: Academic Press.
Lindsted, K. D., & Singh, P. N. (1997). Body mass and 26-year risk of mortality among
women who never smoked: Findings from the Adventist Mortality Study.
American Journal o f Epidemiology, 146, 1-11.
MacCallum, R. C., Roznowski, M., & Necowitz, L. B. (1992). Model modifications in
covariance structure analysis: The problem of capitalization on chance.
Psychological Bulletin, 111, 490-504.
MacCallum, R. C., Wegener, D. T., Uchino, B. N., & Fabrigar, L. R (1993). The
problem of equivalent models in applications of covariance structure analysis.
Psychological Bulletin, 114, 185-199.
MacDonald, T. K., Zanna, M. P., Fong, G. T. (1995). Decision making in altered states:
Effects of alcohol on attitudes toward drinking and driving. Journal o f
Personality and Social Psychology, 68, 973-985.
MacDonald, T. K., Zanna, M. P., Fong, G. T. (1996). Why common sense goes out the
window: Effects of alcohol on intentions to use condoms. Personality and Social
Psychology Bulletin, 22, 763-775.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 163

MacDonald, T. K., Fong, G. T., Zanna, M. P., & Martineau, A. M. (2000). Alcohol
myopia and condom use: Can alcohol intoxication be associated with more
prudent behavior? Journal o f Personality and Social Psychology, 78, 605-619.
MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West, S. G., & Sheets, V. (2002).
A comparison of methods to test mediation and other intervening variable effects.
Psychological Methods, 7, 83-104.
Madlensky, L., Esplen, M. J., & Goel, V. (2004). Reasons given by relatives of
colorectal cancer patients for not undergoing screening. Preventive Medicine, 39.
643-648.
Maggs, J. L., Schulenberg, J., & Hurrelmann, K. (1997). Developmental transitions
during adolescence: Health promotion implications. In J. Schulenberg, & J. L,
Maggs (Eds ), Health risks and developments transitions during adolescence (pp.
522-546). New York: Cambridge University Press.
Mahon, N. E., & Yarcheski, T. J. (1994). Future time perspective and positive health
practices in adolescents. Perceptual and Motor Skills, 79, 395-398.
Mahon, N. E., Yarcheski, T. J., & Yarcheski, A. (1997). Future time perspective and
positive health practices in young adults: An extension. Perceptual and Motor
Skills, 84, 1299-1304.
Mann, T., Sherman, D., & Updegraff, J. (2004). Dispositional motivations and message
framing: A test of the congruency hypothesis in college students. Health
Psychology, 23, 330-334.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 164

Manson, J. E., Colditz, G. A., Stampfer, M. J., Willett, W. C., Rosner, B., & Monson, R.
R. (1990). A prospective study of obesity and risk of coronary heart disease in
women. New England Journal o f Medicine, 322, 882-889.
Markus, H., & Nurius, P. (1986). Possible selves. American Psychologist, 41,954-969.
McCallum, R. C., Roznowski, M., Mar, C. M., & Reith, J. V. (1994). Alternative
strategies for cross-validation of covariance structure models. Multivariate
Behavioral Research, 29, 1-32.
McCaul, K. D., Branstetter, A. D., Schroeder, D. M., & Glasgow, R. E. (1996). What is
the relationship between breast cancer risk and mammography screening? A
meta-analytic review. Health Psychology, 15, 423-429.
McElmurry, B. J., & Tashiro, J. (1997). Health promotion and preventive health issues:
Young adulthood to the perimenopausal years. In K. M. Allen & J. M. Phillips
(Eds.), Women’s health across the lifespan: A comprehensive perspective (pp.
39-54). Philadelphia: Lippincott-Raven.
McGinnis, J. M., & Foege, W. H. (1993). Actual causes of death in the United States.
Journal o f the American Medical Association, 270, 2207-2212.
McKenna, F. P. (1993). It won’t happen to me: Unrealistic optimism or illusion of
control? British Journal o f Psychology, 84, 39-50.
Meichenbaum, D. (1977). Cognitive-behaviour modification: An integrative approach.
New York: Plenum.
Michie, S. (2005). Is cognitive behaviour therapy effective for changing health
behaviors? Commentary on Hobbis and Sutton. Journal o f Health Psychology,
10, 33-36.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 165

Miller, J., Flory, K., Lynam, D., & Leukefeld, C. (2003). A test of the four-factor model
of impulsivity-related traits. Personality and Individual Differences, 34, 14031418.
Miller, W.C. (1999). Fitness and fatness in relation to health: Implications for a
paradigm shift. Journal o f Social Issues, 55, 207-219.
Millstein, S. G. (2003). Risk perception: Construct development, links to theory,
correlates, and manifestations. In D. Romer (Ed ), Reducing adolescent risk:
Toward an integrated approach (pp. 35-43). Thousand Oaks, CA: Sage
Publications.
Millstein, S. G., & Halpem-Felsher, B. L. (2002). Perceptions of risk and vulnerability.
Journal o f Adolescent Health, 31 (Suppl), 10-27.
Montgomery, G. H., Erblich, J., DiLorenzo, T., & Bovbjerg, D. H. (2003). Family and
friends with disease: Their impact on perceived risk. Preventive Medicine, 37,
242-249.
Musher-Eizenman, D., Holub, S., Edwards-Leeper, L., Persson, A., & Goldstein, S.
(2003). The narrow range of acceptable body types of preschoolers and their
mothers. Applied Developmental Psychology, 24, 259-272.
Must, A., Spadano, J., Coakley, E. H., Field, A. E., Colditz, G., & Dietz, W. (1999). The
disease burden associated with overweight and obesity. Journal o f the American
Medical Association, 282, 1523-1529.
Nation, M., Crusto, C., Wandersman, A., Kumpfer, K. L., Seybolt, D., Morrisey-Kane,
E., & Davino, K. (2003). What works in prevention. American Psychologist,
58, 559-456.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 166

National Cancer Institute of Canada (2005). Canadian Cancer Statistics. Toronto:
National Cancer Institute of Canada. Retrieved from http://www.ncic.cancer.ca.
Newcomb, M. D., & McGee, L. (1989). Adolescent alcohol use and other delinquent
behaviors: A one year longitudinal analysis controlling for sensation seeking.
Criminal Justice and Behavior, 16, 345-369.
Nicassio, P. M., Meyerowitz, B. E., & Kerns, R. D. (2004). The future of health
psychology interventions. Health Psychology, 23, 132-137.
Nicklas, T. A., Webber, L. S., Johnson, C. C., Srinivasan, S. R., & Berenson, G. S.
(1995). Foundations for health promotion with youth: A review of observations
from the Bogalusa Heart Study. Journal o f Health Education, 2<5(Suppl. 2), 1826.
Nielsen, S. J., Siega-Riz, A. M., & Popkin, B. M. (2002). Trends in food locations and
sourcesamong adolescents and young adults. Preventive Medicine, 35, 107-113.
Norman, P. (1995). Health locus of control and health behavior: An investigation into
the role of health value and behavior-specific efficacy beliefs. Personality and
Individual Differences, 18, 213-218.
Norman, P., & Bennett, P. (1996). Health locus of control. In M. Conner & P. Norman
(Eds.), Predicting health behavior: Research and practice with social-cognitive
models (pp. 62-94). Buckingham PA: Open University Press.
Nunnally, J. C. (1978). Psychometric theory. New York: McGrawHill.
Orbell, S., Perugini, M., & Rakow, T. (2004). Individual differences in sensitivity to
health communications: Consideration of future consequences. Health
Psychology, 23, 388-396.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 167

Osberg, T. M., Shrauger, J. S. (1986). Self-prediction: Exploring the parameters of
accuracy. Journal o f Personality and Social Psychology, 51, 1044-1057.
Ouellette, J. A., Hessling, R., Gibbons, F. X., Reis-Bergan, M., & Gerrard, M. (2005).
Using images to increase exercise behavior: Prototypes versus possible selves.
Personality and Social Psychology Bulletin, 31, 610-620.
Paffenbarger, R. S., Hyde, R. T., Wing, A. L., & Hsieh, C. (1986). Physical activity, all
cause mortality, and longevity of college alumni. New England Journal o f
Medicine, 314, 605-613.
Perry, C. L., & Murray, D. M. (1982). Enhancing the transition years: The challenge of
adolescent health promotion. The Journal o f School Health, 52, 307-311.
Pinhas-Hamiel, O., & Zeitler, P. (2000). “Who is the wise man? - The one who foresees
consequences:” Childhood obesity, new associated comorbidity and prevention.
Preventive Medicine, 31, 702-705.
Popkin, B. Obesity is a worldwide phenomenon. (1998). Nutritional Review, 56, 106114.
Price, P. C., Pentecost, H. C., & Voth, R. D. (2002). Perceived event frequency and the
optimistic bias: Evidence for a two-process model of personal risk judgments.
Journal o f Experimental Social Psychology, 38, 242-252.
Quadrel, M. J., Fischoff, B., & Davis, W. (1993). Adolescent (In)vulnerability.
American Psychologist, 48, 102-116.
Radkowski, W. (1986). Future time perspective applications to the health context of
later adulthood. American Behavioral Scientist, 29, 730-745.

permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 168

Raykov, T., & Marcoulides, G. A. (2000). A first course in structural equation
modeling. New Jersey: Erlbaum.
Remennick, L. (2003). “I have no time for potential troubles”: Russian immigrant
women and breast cancer screening in Israel. Journal o f Immigrant Health, 5,
153-163.
Reppucci, J. D., Revenson, T. A., Aber, M., & Reppucci, N. D. (1991). Unrealistic
optimism among adolescent smokers and nonsmokers. Journal o f Primary
Prevention, 11, 227-236.
Rexrode, K. M., Hennekens, C H., Willett, W. C., Colditz, G. A., Stampfer, M. J., Rich
Edwards, J. W., Speizer, F. E., & Manson, J. E. (1997). A prospective study of
body mass index, weight change, and risk of stroke in women. Journal o f the
American Medical Association, 277, 1539-1545.
Robbins, R , & Bryan, A. (2004). Relationships between future orientation, impulsive
sensation seeking, and risk behaviour among adjudicated adolescents. Journal of
Adolescent Research, 19, 428-445.
Rothman, A. J., Klein, W. M., & Weinstein, N. D. (1996). Absolute and relative biases
in estimations of personal risk. Journal o f Applied Social Psychology, 26, 12131226.
Rothspan, S., & Read, S. J. (1996). Present versus future time perspective and HIV risk
among heterosexual college students. Health Psychology, 15, 131-134.
Rowland, T. W. (1990). Exercise and children’s health. Champaign IL: Human
Kinetics.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 169

Sallis, J. F. (1993). Epidemiology of physical activity and fitness in children and
adolescents. Critical Reviews in Food Science and Nutrition, 33, 403-408.
Sarafino, E. P. (2002). Health psychology: Biopsychosocial interactions (4th
ed.). New York: Wiley.
Schoenbaum, M. (1997). Do smokers underestimate the mortality effects of smoking?
Evidence from the Health Retirement Survey. American Journal o f Public Health,
87, 755-759.
Schwartz, M. B., & Brownell, K. D. (2004). Obesity and body image. Body Image, 1,
43-56.
Schwarzer, R. (1994). Optimism, vulnerability, and self-beliefs as heal-related
cognitions: A systematic overview. Psychology and Health, 9, 161-180.
Scott, J., Williams, J. M. G., & Beck, A. T. (1991). Cognitive therapy in clinical
practice: An illustrative textbook. New York: Routledge.
Seeman, M., & Seeman, T. E. (1983). Health behavior and personal autonomy: A
longitudinal study of the sense of control in illness. Journal o f Health & Social
Behavior, 24,144-160.
Selye, H. (1976). The stress o f life (Rev. ed.). New York: McGrawHill.
Shah, C. P. (1998). Public health and preventive medicine in Canada (4th ed.). Toronto:
University of Toronto Press.
Sheeran, P., & Orbell, S. (2000). Using implementation intentions to increase
attendance for cervical cancer screening. Health Psychology, 19, 283-289.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 170

Sherwood, N. E., & Jeffery, R. W. (2000). The behavioral determinants of exercise:
Implications for physical activity interventions. Annual Review o f Nutrition, 20,
21-44.
Skinner, E. A. (1995). Perceived control, motivation, and coping. Thousand Oaks: Sage.
Smith, T. W., & Anderson, N. (1986). Models of personality and disease: An
international approach to Type A behavior and cardiovascular risk. Journal o f
Personality and Social Psychology, 50, 1166-1173.
Smith, T. W., & Gallo, L. C. (2001). Personality traits as risk factors for physical illness
In A. Baum, T. Revenson, & J. Singer (Eds), Handbook o f health psychology (pp.
139-174). Hillsdale NJ: Erlbaum.
Smith, T. W., Orleans, C. T., & Jenkins, C. D. (2004). Prevention and health promotion:
Decades of progress, new challenges, and an emerging agenda. Health
Psychology, 23, 136-131.
Sobel, M. E. (1986). Some new results on indirect effects and their standard errors in
covariance structure models. In N. B. Tuma (Ed.), Sociological methodology (pp.
159-186). San Francisco: Jossey-Bass.
Stapel, D. A., & Velthuijsen, A. S. (1996). “Just as if it happened to me”: The impact of
vivid and self-relevant information on risk judgments. Journal o f Social and
Clinical Psychology, 15, 102-119.
Statistics Canada (1995). National Population Health Survey Overview, 1994-95.
Ottawa: Ministry of Industry (Statistics Canada Cat. No. 82F0001XCB).
Retrieved from http://www.statcan.ca/english/IPS/Data/82F0001XCB.htm.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl71

Statistics Canada (1998). National Population Health Survey Overview, 1996-97.
Ottawa: Ministry of Industry (Statistics Canada Cat. No. 82-567-XPB).
Retrieved from http://www.statcan.ca/english/IPS/Data/82-567-XPB.htm.
Statistics Canada (1999). Statistical report on the health o f Canadians. Retrieved from
http://www.statcan. ca/english/IP S/Data/82-570-XDE.htm.
Statistics Canada (2001). Health. Retrieved from
http://www40.statcan. ca/101/cstO 1/health07 a. htm.
Statistics Canada (2005). Selected leading causes o f death by sex. Retrieved from
http ://www40.statcan. ca/101/cstO 1/health3 6 .htm.
Steinberg, L. (2003). Is decision making the right framework for research on adolescent
risk taking? In D. Romer (Ed ), Reducing adolescent risk: Toward an integrative
approach {pp. 18-24). Thousand Oaks CA: Sage Publications.
Stone, E. J., Baranowski, T., Sallis, J. F., & Cutler, J. A. (1995). Review of behavioral
research for cardiopulmonary health: Emphasis on youth, gender, and ethnicity.
Journal o f Health Education, 26(Suppl), 9-17.
Strahan, E. J., White, K., Fong, G. T., Fabrigar, L. R , Zanna, M. P., & Cameron, R.
(2002). Enhancing the effectiveness of tobacco package warning labels: A social
psychological perspective. Tobacco Control, 11, 183-190.
Strathman, A., Gleicher, F., Boninger, D., & Edwards, C. (1994). The consideration of
future consequences: Weighing immediate and distant outcomes of behavior.
Journal o f Personality and Social Psychology, 66, 742-752.
Stroebe, W., and Stroebe, M. S. (1995). Social psychology and health. Buckingham:
Open University Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 172

Subar, A. F., Heimendinger, J., Krebs-Smith, S. M., Patterson, B. H., Kessler, R., &
Pivonka, E. (1992). Five a day fo r better health: A baseline study o f American's
fruit and vegetable consumption. Rockville: National Cancer Institute.
Suls, J., & Bunde, J. (2005). Anger, anxiety, and depression as risk factors for
cardiovascular disease: The problems and implications of overlapping affective
dispositions. Psychological Bulletin, 131, 260-300.
Surwit, R. S. (1993). Of mice and men: Behavioral medicine in the study of type II
diabetes. Annals o f Behavioral Medicine, 15, 227-235.
Sytkowski, P. A., D’Agostino, R. B., Belanger, A., & Kannel, W. B. (1996). Sex and
time trends in cardiovascular disease and mortality: The Framington Heart Study,
1950-1989. American Journal o f Epidemiology, 143, 338-350.
Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4th ed.).
California: Harper Collins College Publishers.
Taylor, S. E., & Armor, D. A. (1996). Positive illusions and coping with adversity.
Journal o f Personality, 64, 873-898.
Taylor, S. E., & Brown, J. D. (1994). Positive illusions and well-being revisited:
Separating fact from fiction. Psychological Bulletin, 116, 21-27.
Taylor, S. E., Kemeny, M. E., Reed, G. M., Bower, J. E., & Gruenewald, T. L. (2000).
Psychological resources, positive illusions, and health. American Psychologist,
55, 99-109.
Timko, C., & Janoff-Bulman, R. (1985). Attributions, vulnerability, and psychological
adjustments: The case of breast cancer. Health Psychology, 4, 521-544.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perceptionl 73

Traven, N. D., Kuller, L. H., Ives, D. G., Rutan, G. H., & Perper, J. (1995). Coronary
heart disease mortality and sudden death: Trends and patterns in 35- to 44-year
old white males, 1970-1990. American Journal o f Epidemiology, 142, 45-52.
Tucker, L. R., & Lewis, C. (1973). A reliability coefficient for maximum likelihood
factor analysis. Psychometrika, 38, 1-10.
van der Velde, F. W., van der Pligt, & Hooykaas, C. (1994). Perceiving AIDS-related
risk: Accuracy as a function of differences in actual risk. Health Psychology, 13,
25-33.
Vena, J. E., Graham, S., Zielezny, M., Brasure, J., & Swanson, M. K. (1987).
Occupational exercise and risk of cancer. American Journal o f Clinical Nutrition,
45, 318-327.
Voelker, R. (1998). A “family heirloom” turns 50. Journal o f the American Medical
Association, 279, 1241-1245.
Wackerbarth, S. B., Peters, J. C., & Haist, S. N. (2005). “Do we really need all that
equipment?”: Factors influencing colorectal cancer screening decisions.
Qualitative Health Research, 15, 539-554.
Wallston, K. P., & Wallston, B. S. (1978). Development of multidimensional health
locus of control scales. Health Education Monographs, 6, 160-170.
Ware, J. E., & Young, J. (1979). Issues in the conceptualization and measurement of
value placed on health. In S. J. Mushkin, & D. W. Dunlop (Eds.), Health: What
is it worth? (pp. 141-166). New York: Pergamon.
Weinstein, N. D. (1980). Unrealistic optimism about future life events. Journal o f
Personality and Social Psychology, 39, 806-820.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 174

Weinstein, N. D. (1982). Unrealistic optimism about susceptibility to health problems.
Journal o f Behavioral Medicine, 5, 441-460.
Weinstein, N. D. (1984). Why it won’t happen to me: Perceptions of risk factors and
illness susceptibility. Health Psychology, 3, 431-457.
Weinstein, N. D. (1987). Unrealistic optimism about illness susceptibility: Conclusions
from a community-wide sample. Journal o f Behavioral Medicine, 10, 481-500.
Weinstein, N. D. (1989). Effects of personal experience on self-protective behavior.
Psychological Bulletin, 105, 31-50.
Weinstein, N. D., & Klein, W. M. (1996). Unrealistic optimism: Present and future.
Journal o f Social and Clinical Psychology, 15, 1-8.
Weiss, G. L., & Larsen, D. L. (1990). Health value, health locus of control, and the
prediction of health protective behaviors. Social Behavior and Personality, 18,
121-135.
Weiss, G. L., Larsen, D. L., & Baker, W. K. (1996). The development of health
protective behaviors among college students. Journal o f Behavioral Medicine,
19, 143-161.
White, E., Jacobs, E. J., & Darling, J. R. (1996). Physical activity in relation to colon
cancer in middle-aged men and women. American Journal o f Epidemiology, 144,
42-50.
White, M. P., Pahl, S., Buehner, M., & Hayes, A. (2003). Trust in risky messages: The
role of prior attitudes. Risk Analysis, 4, 717-726.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 175

Whiteside, S. P., & Lynam, D. R. (2001). The five-factor model and impulsivity: Using
a structural model of personality to understand impulsivity. Personality and
Individual Differences, 30, 669-689.
Whiteside, S. P., & Lynam, D. R. (2003). Understanding the role of impulsivity and
externalizing psychopathology in alcohol abuse: Application of the UPPS
Impulsive Behavior Scale. Experimental and Clinical Psychopharmacology, 11,
210-217.
Wild, T. C., Hinson, R., Cunningham, J., & Bacchiochi, J. (2001). Perceived
vulnerability to alcohol-related harm in young adults: Independent effects of
risky alcohol use and drinking motives. Experimental and Clinical
Psychopharmacology, 9, 117-125.
Williams, T., & Clarke, V. A. (1997). Optimistic bias in beliefs about smoking.
Australian Journal o f Psychology, 49, 106-112.
Wong, A., & Carducci, B. J. (1991). Sensation seeking and financial risk taking in
everyday money matters. Journal o f Business & Psychology, 5, 525-530.
Wood, J. V., Taylor, S. E., & Lichtman, R. R. (2003). Social comparison in adjustment
to breast cancer. In P. Salovey & A. J. Rothman (Eds.), Social psychology o f
health: Key readings in social psychology (pp. 151-165). New York:
Psychology Press.
World Health Organization (1999). World health statistics annual. Geneva: World
Health Organization.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Risk Perception 176

Wurtele, S. K., Britcher, J. C., & Saslawsky, D. A. (1985). Relationships between locus
of control, health value, and preventive health behaviors among women. Journal
o f Research in Personality, 19, 271-278.
Wyszynski, A. A. (2005). Psychological issues in medical patients: Autonomy,
fatalism, and adaptation to illness. In A. A. Wyszynski, & B. Wyszynski (Eds.),
Manual ofpsychiatric care fo r the medically ill (pp. 233-236). Washington:
American Psychiatric Publishing.
Yarcheski, A., Mahon, N. E., Yarcheski, T. J., & Cannella, B. L. (2004). A meta
analysis of predictors of positive health practice. Journal o f Nursing Scholarship,
36, 102-108.
Zimbardo, P. G., & Boyd, J. N. (1999). Putting time into perspective. A valid, reliable
individual differences metric. Journal o f Personality and Social Psychology, 77,
1271-1288.
Zimbardo, P. G., Keough, K. A., & Boyd, J. N. (1997). Present time perspective as a
predictor of risky driving. Personality and Individual Differences, 23, 1007-1023.
Zuckerman, M. (1994). Behavioral expressions and biosocial bases o f sensation
seeking. New York: Cambridge University Press.
Zuckerman, M., Ball, S., & Black, J. (1990). Influences of sensation seeking, gender,
risk appraisal, and situational motivation on smoking. Addictive Behaviors, 15,
209-220.
Zuckerman, M., & Neeb, M. (1980). Demographic influences in sensation seeking and
expressions of sensation seeking in religion, smoking, and driving habits.
Personality and Individual Differences, 1, 197-206.

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception! 77
APPENDIX A

Consent to Participate in Research
Lifestyle and Chronic Illness:
An Investigation of Variables Affecting Risk Perception
You have been asked to participate in a research study conducted by Rosemary Plastow,
M.A., from the Department of Psychology, at the University of Windsor. The results of
this research will become part of my Ph.D. dissertation. If you have any questions or
concerns about this research please feel free to contact my supervisor, Dr. Ken Cramer
(253-3000, #2239).
Purpose of the Study: The purpose of this study, should you agree to take part, is to
investigate variables that are expected to relate to perceptions of risk o f experiencing
chronic illness in the future. Participation in this research is completely voluntary, and
will require no more than 45 minutes of your time.
Procedure: If you volunteer to participate in this study, you will be asked to fill out a
variety of questionnaires asking you to rate certain types of behaviours, thoughts, and
attitudes that you may have about your lifestyle, risk of encountering health problems,
personality, and time perspective. This should take approximately 30-40 minutes.
Potential Risks and Benefits. The risks of participating in this study are minimal. There
are no invasive procedures. Most of the questions are not highly disturbing. However,
there are questions of a confidential nature about activities that you might engage in, and
there is always the risk that these questions may trigger an emotional reaction in you even
if you know in advance they are going to be asked. This consent form does not bind you
to participation. At any point after signing this, you are free to withdraw your consent
and terminate your participation without incurring any personal penalty. The benefits of
this study are that it may allow you to gain some insight into reasons why you engage in
healthy or unhealthy behaviours. This should also generally be of interest to you in your
education in psychology. In general, this study will further our understanding of health
and health behaviours in order to develop appropriate information and intervention
services to youth. Please do not participate in this study if you think it would be
upsetting. Some of the items on these questionnaires may be considered personal or
sensitive. If you become upset during this study, I will gladly direct you to professionals
who are willing to work with you to make sure there are no long-term difficulties
associated with participation in this study.
Compensation. There is no payment for participation in this study. You may be eligible
to receive 1 bonus mark to be applied to a relevant psychology course.
Confidentiality. Any information that is obtained in connection with this study and that
can be identified with you will remain confidential and be disclosed only with your
permission. Individual results will be kept confidential and results will only be presented
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in an anonymous fashion. All individual data collected from this point will contain only
an identification number. All data will be stored in a secure area, where only the primary
investigator will have access.
Participation and withdrawal. You can choose whether to be in this study or not. If
you volunteer to be in this study, you may withdraw at any time without any
consequences of any kind. You may exercise the option of removing your data from the
study. You may also refuse to answer any questions you don’t want to answer and still
remain in the study. The investigator may withdraw you from this research if
circumstances arise which warrant doing so.

Feedback. If you would like to be provided with the results of this study, please email
rplastow@hotmail.com, with the subject heading “dissertation results.” The results will
be sent to you via email.
Rights of Research Subjects. You may withdraw your consent at any time and
discontinue participation without penalty. This study has been reviewed and received
ethics clearance through the University of Windsor Research Ethics Board. If you have
questions regarding your rights as a research subject, contact:
Research Ethics Coordinator
University of Windsor
Windsor, Ontario
N9B 3P4

Telephone: 519-253-3000, ext. 3916
E-mail: ethics@uwindsor.ca

I understand the information provided for the study, “Lifestyle and Chronic Illness: An
Investigation of Variables Affecting Risk Perception” as described herein. My questions
have been answered to my satisfaction, and I agree to participate in this study. I have
been given a copy of this form.

Name

Signature

Date

These are the terms under which I will conduct research.

Signature of Investigator

Date
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APPENDIX B
Health Assessment Protocol
I would like you to think about various health problems that could happen to you at some time in
the future. I want you to think about your chances, and tell me how they compare with the
chances of other University of Windsor students of vour own age and sex. Remember, I don’t
want to know if you think it’s unlikely or likely, but whether your own risk is greater than, less
than, or about the same as other student’s risks.
Much below
average
-3

Below
average
-2

A little below Average
average
-1
0

A little above Above
average
average
+2
+1

Much above
average
+3

Compared to other students my age and sex:
My chances of getting lung cancer in the future is ____
My chances of getting breast cancer in the future is____
My chances of getting colon/colorectal cancer in the future is____
My chances of having a heart attack in the future is____
My chances of having a stroke in the future is____
My chances of being 30-50 pounds overweight in the future is____
My chances of developing Type II diabetes in the future is____
How controllable do you believe each of these health problems to be?
1 = 1 can’t do anything that affects the chances of this happening
2 = My actions have a small effect on the chances that this will happen
3 = My actions have a moderate effect on the chances that this will happen
4 = My actions have a large effect on the chances that this will happen
5 = 1 can completely control the chances that this will happen

Lung cancer
Colon/colorectal cancer
Stroke
Type II diabetes

___ Breast cancer
Heart attack
___ 30-50 pounds overweight

Do you have experience with any of these health problems? (please list all that apply)
1 = don’t know anyone this has happened to
= has happened to acquaintances (or acquaintances’ parents)
3 = has happened to close friends (or close friends’ parents)
4 = has happened to relatives such as aunts, grandparents, cousins
5 = has happened to my parents or siblings
6 = has happened to me once or more than once
2

____________Lung cancer
____________Colon/colorectal cancer
____________ Stroke
__________ Type II diabetes

Breast cancer
Heart attack
30-50 pounds overweight
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APPENDIX C

Health Value Scale
Please rate the following statements according to the scale provided below.
Strongly Disagree
Disagree
1
2

1.
2.
3.
4.

Neither agree
nor disagree
3

Agree
4

Strongly
agree
5

If you don’t have your health, you don’t have anything.
There are many things I care about more than my health.
Good health is only of minor importance in a happy life.
There are few things more important than good health.

5. My health is the most important consideration in my life.
Whenever I’m ill, no matter how mild the symptom, I take it seriously.
7. I only think about my health from time to time.
8 . I almost never take the illnesses I get seriously.

6.

9. I take my health seriously.
10. Maintaining or achieving good health is among one of my top values.
11. It is important to me to maintain or achieve good health.
12. I value my health.
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APPENDIX D
UPPS
Please read each item carefully and select the one answer that best corresponds to your
agreement or disagreement.
Strongly
Disagree
1

Disagree
2

Neutral
3

Agree
4

Strongly
agree
5

1. I have a reserved and cautious attitude towards life.
2. My thinking is usually careful and purposeful.
3. I am not one of those people who blurt out things without thinking.
4. I like to stop and think things over before I do them.
5. I don’t like to start a project until I know exactly how to proceed.
6. I tend to value and follow a rational, “sensible” approach to things.
7. I usually make up my mind through careful reasoning.
8. I am a cautious person.
9. Before I get into a new situation, I like to find out what to expect from it.
10. I usually think carefully before doing anything.
11. Before making up my mind, I consider all the advantages and disadvantages.
12. I have trouble controlling my impulses.
13. I have trouble resisting my cravings (for food, cigarettes etc).
14. I often get involved in things I later wish I could get out of.
15. When I feel bad, I will often do things I later regret in order to make myself feel
better now.
16. Sometimes when I feel bad, I can’t seem to stop what I am doing even though it
is making me feel worse.
17. When I am upset, I often act without thinking.
18. When I feel rejected, I will often say things that I later regret.
19. It is hard for me to resist acting on my feelings.
20. I often make matters worse because I act without thinking when I am upset.
21. In the heat of an argument, I will often say things that I later regret.
22.1 am always able to keep my feelings under control.
23. Sometimes I do things on impulse that I later regret.
24. I generally seek new and exciting experiences and sensations.
25. I’ll try anything once.
26. I like sports and games in which you have to choose your next move very
quickly.
27. I would enjoy water skiing.
28. I quite enjoy taking risks.
29. I would enjoy parachute jumping.
30. I welcome new and exciting experiences and sensations, even if they are a little
frightening and unconventional.
31. I would like to learn to fly an airplane.
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Strongly
Disagree
1
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Disagree
2

Neutral
3

Agree
4

Strongly
agree
5

I sometimes like doing things that are a bit frightening.
I would enjoy the sensation of skiing very fast down a high mountain slope.
I would like to go scuba diving.
I would enjoy fast driving.
I generally like to see things through to the end.
I tend to give up easily.
Unfinished tasks really bother me
Once I get going on something, I hate to stop.
I concentrate easily.
I finish what I start.
I’m pretty good about pacing myself so as to get things done on time.
l a m a productive person who always gets the job done.
Once I start a project, I almost always finish it.
There are so many little jobs that need to be done that I sometimes just ignore
them all.
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APPENDIX E
Consideration of Future Consequences
For each of the statements below, please indicate whether or not the statement is characteristic of
you. If the statement is extremely uncharacteristic of you (not at all like you) please write a “1”
to the left of the question; if the statement is extremely characteristic of you (very much like you)
please write a “5” next to the question. And, of course, use the numbers in the middle if you fall
between the extremes. Please keep the following scale in mind as you rate each of the statements
below.
Extremely
Somewhat
uncharacteristic characteristic
1
2

Uncertain
3

Somewhat
characteristic
4

Extremely
characteristic
5

_1. I consider how things might be in the future, and try to influence those things with my
day to day behaviour.
2. Often I engage in a particular behaviour in order to achieve outcomes that may not result
for many years.
3. I only act to satisfy immediate concerns, figuring the future will take care of itself.
4. My behaviour is only influenced by the immediate (i.e., a matter of days or weeks)
outcomes of my actions.
5. My convenience is a big factor in the decisions I make or the actions I take.
6. I am willing to sacrifice my immediate happiness or well-being in order to achieve future
outcomes.
7. I think it is important to take warnings about negative outcomes seriously even if the
negative outcome will not occur for many years.
8. I think it is more important to perform a behaviours with important distant consequences
than a behaviour with less-important immediate consequences.
9. I generally ignore warnings about possible future problems because I think the problems
will be resolved before they reach crisis level.
10. I think that sacrificing now is usually unnecessary since future outcomes can be dealt
with at a later time.
11. I only act to satisfy immediate concerns, figuring that I will take care of future
problems that may occur at a later date.
12. Since my day to day work has specific outcomes, it is more important to me than
behaviour that has distant outcomes.
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A P P E N D IX F

Zimbardo Time Perspective Inventory

Please read each item and, as honestly as you can, answer the following question: “How
characteristic or true is this of you?”
Very
Uncharacteristic
Uncharacteristic
1
2

Neutral
3

Characteristic
4

Very
characteristic
5

1. I believe that getting together with one’s friends to party is one of life’s
important pleasures.
2. Familiar childhood sights, sounds, and smells often bring back a flood of \
wonderful memories.
3. Fate determines much in my life.
4. I often think of what I should have done differently in my life.
5. My decisions are mostly influenced by people and things around me.
6. I believe that a person’s day should be planned ahead each morning.
7. It gives me pleasure to think about my past.
8. I don things impulsively.
9. If things don’t get done on time, I don’t worry about it.
10. When I want to achieve something, I set goals and consider specific means for
reaching those goals.
11. On balance, there is much more good to recall than bad in my past.
12. When listening to my favorite music, I often lose track of all time.
13. Meeting tomorrow’s deadlines and doing other necessary work comes before
tonight’s play.
14. Since whatever will be will be, it doesn’t really matter what I do.
15. I enjoy stories about how things used to be in the “good old times.”
16. Painful past experiences keep being replayed in my mind.
17. I try to live my life as fully as possible, one day at a time.
18. It upsets me to be late for appointments.
19. Ideally, I would live each day as if it were my last.
20. Happy memories of good times spring readily to mind.
21. I meet my obligations to friends and authorities on time.
22. I’ve taken my share of abuse and rejection in the past.
23. I make decisions on the spur of the moment.
24. I take each day as it is rather than try to plan it out.
25. The past has too many unpleasant memories that I prefer not to think about.
26. It is important to put excitement in my life.
27. I’ve made mistakes in the past that I wish I could undo.
28. I feel that it’s more important to enjoy what you’re doing than to get work done
on time.
29. I get nostalgic about my childhood.
30. Before making a decision, I weigh the costs against the benefits.
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Very
Uncharacteristic
Uncharacteristic
1
2

Neutral
3

Characteristic
4

Very
characteristic
5

31. Taking risks keeps my life from becoming boring.
32. It is more important for me to enjoy life’s journey than to focus only on the
destination.
33. Things rarely work out as I expected.
34. It’s hard for me to forget unpleasant images of my youth.
35. It takes joy out of the process and flow of my activities, if I have to think about
goals, outcomes, and products.
36. Even when I am enjoying the present, I am drawn back to comparisons with
similar past experiences.
37. You can’t really plan for the future because things change so much.
38. My life path is controlled by forces I cannot influence.
39. It doesn’t make any sense to worry about the future, since there is nothing I can
do about it anyway.
40. I complete projects on time by making steady progress.
41. I find myself tuning out when family members talk about the way things used
to be.
42. I take risks to put excitement in my life.
43. I make lists of things to do.
44. I often follow my heart more than my head.
45. I am able to resist temptations when I know that there is work to be done.
46. I find myself getting swept up in the excitement of the moment.
47. Life today is too complicated; I would prefer the simpler life of the past.
48. I prefer friends who are spontaneous rather than predictable.
49. I like family rituals and traditions that are regularly repeated.
50. I think about the bad things that have happened to me in the past.
51. I keep working at difficult, uninteresting tasks if they will help me get ahead.
52. Spending what I can on pleasures today is better than saving for tomorrow’s
security.
53. Often luck pays off better than hard work.
54. I think about the good things that I have missed out on in my life.
55. I like my close relationships to be passionate.
56. There will always be time to catch up on my work.
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APPENDIX G
Lifestyle and Health Questionnaire

Please rate the following behaviours based on the scale provided:
Almost Sometimes Never
always
Tobacco Use
If you never use tobacco, enter a score of 10 for this section
and go to the next section.
1. I avoid using tobacco.
2. I smoke only low tar an nicotine cigarettes or
I smoke a pipe or cigar or
I use only smokeless tobacco.

2

1

0

2

1

0

2

1

0

2

1

0

2

1

0

2

1

0

1
1
1
1

0
0
0
0

Tobacco Score:
Alcohol and other drugs
1. I avoid alcohol or I drink no more than 1 (women) or
2 (men) drinks a day.
2. I avoid using alcohol or other drugs as a way of
handling stressful situations or problems in my life.
3. I am careful not to drink alcohol when taking medications,
such as for colds or allergies or when pregnant.
4. I read and follow the label directions when using
prescribed and over-the-counter drugs.

Alcohol and other drugs score:
Nutrition
1. I eat a variety of foods each day, including five or
more servings of fruits and vegetables.
2. I limit the amount of fat and saturated fat in my diet.
3. I avoid skipping meals.
4. I limit the amount of salt and sugar that I eat.

2
2
2
2

Nutrition score:

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

Risk Perception 187

Almost
always

Sometimes Never

Exercise/Fitness
1. I engage in moderate exercise for 20 to 60 minutes,
three to five times per week.
2. I maintain a healthy weight, avoiding being
overweight or underweight.
3. I do exercises to develop muscular strength and
endurance at least twice per week.
4. I spend some of my leisure time participating in
physical activities such as gardening, bowling, golf,
or baseball.

2

1

0

2

1

u

2

1

0

2

1

0

r\

Exercise/Fitness score:
Disease Prevention
1. I know the warning signs of cancer, diabetes, heart attack,
and stroke.
2
2
2 I avoid overexposure to the sun and use sunscreen.
3. I get recommended medical screening tests (such as blood
pressure checks and Pap tests), immunizations,
and booster shots.
2
4. I practice monthly breast/testicle self-exams.
2
5. I am not sexually active or I have sex with only one mutually
faithful uninfected partner or I always engage in safe sex
(using condoms).
2
6 I do not share needles to inject drugs.
2

0
0

.

0
0

0
0

.

Disease Prevention score:
Emotional Health
1. I enjoy being a student and I have a job or other work
that I like.
2. I find it easy to relax and express my feelings freely.
3. I manage stress well.
4. I have close friends, relatives, or others I can talk to about
personal matters and call on for help.
5. I participate in group activities (such as church and
community organizations) or hobbies that I enjoy.

2
2
2

1
1
1

0
0
0

2

1

0

2

1

0

Emotional Health score:
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APPENDIX H
Demographics
Age: __________
Gender:_________
Ethnicity (please check one of the following):
White
Middle Eastern/Arab
Asian (e.g., Chinese)
East Indian (e.g., Indian, Pakistani)
Black
Hispanic/Latin American
North American Indian, Inuit, Metis
Other (please specify):_______________
Religion (please check one of the following):
Roman Catholic
Christian (non-Catholic; specify):________
Buddhist
Muslim
Hindu
Jewish
Atheist
Other (please specify): __________
Relationship Status (please check one of the following):
single, not currently in a relationship
in a relationship, not married
in a relationship, common-law
married
separated/divorced
widowed
Parenting Status (please check one of the following):
no children.
at least one child who lives with me full-time.
at least one child who lives with me part-time.
at least one child who I visit.
at least one child but do not see them.
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